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(54) POLYMER FINE PARTICLE FOR PIGMENT-CONTAINING JET INK AND JET INK CONTAINING THE SAME 

(57)Abstract: 

PURPOSE: To obtain the subject fine particle containing an ultra-fine particle pigment, having film-forming 

properties at a room temperature, being firmly cross-linked, excellent in light resistance and solvent- resistance, 

causing no ink-jet clogging. 

CONSTITUTION: This polymer fine particle for pigment-containing jet ink contains a pigment, has 5-700nm average 
particle diameter, <1,000nm maximum particle diameter, >1.3 (m) value of a shape parameter of particle size 
distribution in application of Weibull probability distribution, has film-forming properties at a room temperature, is 
preferably in soluble in an organic solvent (preferably acetone) and has preferably a cross-linked structure. The 
polymer fine particle is preferably a urethane-based fine particle (preferably having a polyurethane polyurea 
structure) obtained by reacting (A) a polyol containing a group capable of forming an ion pair with (B) a 
polyisocyanate and (C) a polyamine as essential components. The fine particle is preferably prepared after 
premixing the component A with a pigment having <50nm average particle diameter. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The polymer particle for pigment content jet ink which a pigment is connoted, and mean particle diameter 
is 5-700nm, is 1.3 or more in the m value of a shape parameter when the maximum particle diameter applies 1000nm 
or less and particle size distribution apply the Weibull probability distribution, and is characterized by having film- 
forming at a room temperature. 

[Claim 2] The polymer particle for pigment content jet ink according to claim 1 characterized by being insoluble to 
an organic solvent. 

[Claim 3] The polymer particle for pigment content jet ink according to claim 2 characterized by an organic solvent 
being an acetone. 

[Claim 4] The polymer particle for pigment~content jet ink of any of claims 1-3 characterized By a polymer par-tide 
having the structure of cross linkage, or one publication. 

[Claim 5] The polymer particle for pigment content jet ink of any of claims 1-4 characterized by a polymer particle 
being an urethane system particle, or one publication. 

[Claim 6] The polymer particle for pigment content jet ink according to claim 5 characterized by being the urethane 
system particle which has the radical in which a polymer particle can form an ion pair. 

[Claim 7] The polymer particle for pigment content jet ink of any of claims 1-6 characterized by being the urethane 
system particle from which a polymer particle reacts as an indispensable component, and is obtained in polyamine 
(C) with, the polyol (A) which has the radical which can form an ion pair,. and the poly isocyanate (B), or one - * 
publication. 

[Claim 8] The polymer particle of any of claims 1-6 characterized by an urethane system particle having 
polyurethane polyurea structure, or one publication. 

[Claim 9] The manufacture approach of the polymer particle for pigment content jet ink any of claims 1-8 which are 
characterized by preparing an urethane system particle after the polyol (A) and mean particle diameter which have 
the radical which can form an ion pair mix a pigment 50nm or less beforehand, or one publication. 
[Claim 10] The manufacture approach of the polymer particle for pigment content jet ink according to claim 9 
characterized by being that to which the polyol (A) which has the radical which can form an ion pair has a carboxyl 
group in a molecule. 

[Claim 11] The manufacture approach of the polymer particle for pigment content jet ink according to claim 10 
characterized by the carboxyl group in a molecule being the salt neutralized by the base. 

[Claim 12] The manufacture approach of the polymer particle for pigment content jet ink any one publication of 1 1 
from claim 9 characterized by the equivalent ratio of the poly isocyanate (B) being one or more to total of the 
equivalent of the polyol (A) which has the radical which can form an ion pair, a hydroxyl group with polyamine (C), 
and the amino group which has active hydrogen. 

[Claim 13] Any of claims 1-8, or jet ink which changes [ one ] including the polymer particle for pigment content jet 
ink of a publication. 


[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink for jet ink which grows into the polymer particle for pigment 
content jet ink, and the manufacture approach and a list including this polymer particle for pigment content jet ink 
as an indispensable component. 

[0002] The ink in which the polymer particle for pigment content jet ink of this invention is stable to dispersion 
media, such as water, has film-forming in a room temperature, forms the coat which is moreover excellent in 
lightfastness, and changes including the polymer particle of this invention gives the ink which was excellent in the 

suitable resolution for an ink jet recording method. - . 

[0003] 

[Description of the Prior Art] Since an ink jet recording method does not have the futility of ink and a regular paper 
can be used for a form, it is economical, high-definition printing with easy colorization is obtained, and it has many 
advantages — there is also little noise at the time of printing. 

[0004] However, since the water color ink to which the ink used for an ink jet recording method makes water soluble 
resin a subject fundamentally was used, it had the trouble which should be improved — the conventional printed 
matter produces a blot, and the printing section tends to become indistinct and it is further inferior to abrasiveness 
and endurance with water and sweat. 

[0005] As an approach of improving these faults, many attempts are made and' it already sets to JP t 58-45272,B as a 
binder which replaces conventional water soluble resin, The ink which changes from the polyurethane latex particle 
which made this color connote by adding a hydrophobic color and mixing under existence of organic solvents, such 
as a partially aromatic solvent of an acetone and ethyl acetate, and an aquosity medium to the polyurethane latex 
which has the particle diameter of 0.01-1.0 microns beforehand prepared from polyol and diisocyanate is indicated. 
[0006] Moreover, it sets to JP.62-95366.A, A polymer constituent and an organic oil color, are made to dissolve into 
the organic solvent of waterHnsoluble nature into a water-insoluble nature organic solvents-Mixture which added 
aquosity ****-surface active agent mixture to the obtained solution, and was obtained is emulsified. Then, a solvent 
is evaporated from this mixture and the preparation approach of the ink constituent for jet copying methods which 
consists of obtaining the ink containing the color by which endocyst was carried out into the polymer particle . 
suspended in the aquosity phase by it is indicated. 

[0007] Moreover, by JP, 6-1 45570 A it has proposed that the ink of high definition without a blot is obtained by 
specifying the presentation part ratio in the ink for ink jet record which contains a pigment and a giant-molecule 
dispersant in water using an insoluble resin emulsion, for example, a polyacrylic ester, emulsion, as the further 
amelioration approach. However, these were not what can fully conquer the fault from the former. 
[0008] 

[Problem(s) to be Solved by the Invention] Therefore, by connoting a pigment, having film organization potency and 
constructing the bridge firmly by itself, the technical problem which this invention tend to solve cannot produce a 
blot easily due to water or sweat using the polymer particle for pigment content jet ink which have the outstanding 
lightfastness and solvent resistance and do not have plugging of an ink jet, and it as an indispensable component, be 
high resolution, and be to offer the ink for long ink jets with the clear printing section. 
[0009] 

[Means for Solving the Problem] By inquiring wholeheartedly, in order to solve the above-mentioned technical 
problem, connoting an ultrafine particle pigment, having film-forming in a room temperature, and using for the ink for 
ink jet record a polymer particle insoluble to an organic solvent, and the urethane system polymer particle which has 
the structure of cross linkage preferably, this invention persons find out that the conventional technical problem is 
solved at once, and came to complete this invention. 

[0010] That is, below 1000nm (1 micrometer) and particle size distribution are 1.3 or more in the m value of a shape 
parameter when a pigment is connoted, and mean particle diameter is 5-700nm and the maximum particle diameter 
applies the Weibull probability distribution, and this invention is a polymer particle for pigment content jet ink 
characterized by having film-forming at a room temperature. The polymer particle for pigment content jet ink of this 
invention is characterized by insoluble to an organic solvent, especially this solvent being an acetone. 
[001 1] It is the polymer particle for pigment content jet ink characterized by being the polymer particle for pigment 
content jet ink characterized by the polymer particle of this invention having the structure of cross linkage, and a 
polymer particle being an urethane system particle further in detail. Moreover, the polymer particle of this invention 
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is a polymer particle for pigment content jet ink characterized by being the urethane system particle which has the 
radical which can form an ion pair. 

[0012] The polymer particle for pigment content jet ink of this invention is a polymer particle for pigment content jet 
ink which is an urethane system particle which reacts as an indispensable component and is obtained in polyamine 
(C) with the poly isocyanate (B), and is characterized by an urethane system particle having polyurethane polyurea 
structure further with the polyol (A) which has the radical which can form an ion pair preferably. 
[0013] After, as for this invention, the polyol (A) and mean particle diameter which have the radical which can form 
an ion pair mix a pigment 50nm or less beforehand, It is the thing including the manufacture approach of the above- 
mentioned polymer particle for pigment content jet ink characterized by preparing an urethane system particle. It is 
the manufacture approach of the polymer particle for pigment content jet ink characterized by to use into a 
molecule what has a carboxyl group as polyol (A) which has the radical which can form an ion pair especially, and 
this carboxyl group being the salt neutralized by the base. 

[0014] Furthermore, it is the manufacture approach of the polymer particle for pigment content jet ink characterized 
by the equivalent ratio of the poly isocyanate (B) being one or more to total of the equivalent of the polyol (A) which 
has in detail the radical which can form an ion pair, a hydroxyl group with polyamine (C), and the amino group which 
has active hydrogen. Moreover, this invention contains the jet ink which changes including the polymer particle for 
pigment content jet ink of this invention as an indispensable constituent. 

[0015] Below, the contents of this invention are explained concretely, in addition — general — jet ink or an ink jet - 
- ink — although language is used, this means the ink which each uses for the record by the ink jet method thru/or 
printing. Japanese — the ink for ink jet record, or the object for ink jet printing — ink — although the vocabulary 
etc. is used — English — an ink jet — ink (InkJet Ink) — although the example for which the vocabulary is used is 

seen, in this invention, these are called jet ink. — :: " r * 

[0016] The example of the pigment which the polymer particle for pigment content jet ink of this invention is made 
to include is shown according to a color. Although a curve BOMBU rack is mentioned as black colors and the 
approach manufactured by the furnace method, the channel process, thermal **, the lamp method, and the 
acetylene method is mentioned, what was obtained by the new manufacture approach is usable. Turpentine soot, a 
graphite (graphite), and iron black (iron black) are mentioned to others. 

[0017] As an example of a white pigment titanium oxide, a basic carbonate, a basic sulfate, a phosphoric acid (Zn, K, 
aluminum, Na), a molybdic acid (Zn, calcium), a zinc white (zinc oxide), a calcium silicate, a calcium carbonate, a 
magnesium carbonate, a barium sulfate, a barium carbonate, gohun, gypsum fibrosum, alumina white, clay, a lead 
sulfate, a silica, colloidal silica, talc, etc. are mentioned. 

[0018] As an example of a yellow pigment, the chrome yellow, synthetic ferrous-oxide yellow, a transparence red 
oxide (yellow), titanellow, (Cr. nickel), zinc yellow (jim crow), strontium chromate, a lead cyanamide, MAPIKO yellow, 
cadmium yellow, Synthetic Ochre, etc. are mentioned to an inorganic pigment. As an organic pigment, they are 
monoazo yellow (C. I.P.Yellow-1, -3, -97; -1 16) and PONOAZO yellow (C. I.P.Yellow-93), [0019] Metallic complex 
azo yellow (C. I.P.Yellow-1 1 7), bends imidazolone yellow (C. I.P.Yellow-109, -139), iso indoline eroticism-(C. 
I.P.Yellow-1 10) ANSURA pyrimidine yellow (Cri.P.Yellow-1 08), and kino free-wheel-plate phosphorus yellow (C. 
I.P.Yellow-1 38) are mentioned. 

[0020] As an example of a red pigment, red ocher, a transparence red oxide, a minium, a molybdate orange, cadmium 
red, a cuprous -oxide, and a basic lead chromate are mentioned to an inorganic pigment. As an organic pigment, it is 
monoazo red (C. I.P.Red-3, -5, -48, -112, -170) (). Monoazo Bordeaux (C. I.P.Red-58), monoazo MARUN (C. I.P.Red- 
63), Polyazo red (C. I.P.Red-214, -242). Quinacridone MAZENDA (C. I.P.Red-202), Quinacridone MARUN (C. LP.Red- 
206), [0021] Quinacridone Scarlett (C. I.P.Red-207), pyran SURON red (C. I.P.Red-216), Bromination ANTAN TRON 
red (C. I.P.Red-68), thio in JINGO Bordeaux (C. I.P.Red-88), Perylene red (C. I.P.Red-190, -224), perylene Orange 
(C. I.P.Red-149), Perylene MARUN (C. I.P.Red-179), diketo pyrrolo PIRON (C. I.P.Red-254), Lake Red 4R (C. 
I.P.Red-3), [0022] Permanent carmine FB (C. I.P.Red-5), brilliant fast scarlet (C. I.P.Red-22), Pyrazolone red (C. 
I.P.Red-38), Watchung Red Ba (C. I.P.Red-48:1). Watchung Red calcium (C. I.P.Red-48:2), Watchung Red Sr (C. 
I.P.Red-48:3) Watchung Red Mn (C. I.P.Red-48:4), lithol-red-B a (C. LP.Red) (C. I.P.Red-49:1). Lake Red C (C. 
I.P.Red-53:1) 

[0023] Brilliant carmine 6B (C. I.P.Red-57:1), Bordeaux 10B (C. I.P.Red-63:1), A rhodamine 6G lake (C. I.P.Red-81), 
Quinacridone MAZENDA (C. I.P.Red-122), Condensed system azo red (C. I.P.Red-144), the Naphthol AS red (C. 
I.P.Red-146), and isoindolinone red (C. I.P.Red-180) are mentioned. 

[0024] As an example of a blue pigment, Berlin blue, ultramarine blue, ***♦, cobalt blue, etc. are mentioned to an 
inorganic pigment. As an organic pigment, it is a copper copper-phthalocyanine-blue (C. I.P.BIue-15), metal free 
copper-phthalocyanine-blue (C. I.P.BIue-16), in DASURON blue (C. I.P.BIue-60), and copper copper- 
phthalocyanine-blue alpha mold (C. I.P.BIue-15:1), [0025] A copper copper-phthalocyanine-blue alpha mold (C. 
I.P.BIue-15:1), a copper copper-phthalocyanine-blue beta mold (C. I.P.BIue-1 5:3), a copper copper-phthalocyanine- 
blue amorphous non-condensing beta mold (C. I.P.BIue-15:4), Fast Sky Blue (C. LP.BIue-17:1), and Alkali Blue Toner 
are mentioned. 

[0026] As an example of the Orange pigment, bends imidazolone Orange (C. I.P.Orange-17:1), the Quinacridone gold 
(C. I.P.Orange-49). JISUAZO Orange (C. I.P.Orange-13), and Balkan Peninsula Orange (C. I.P.Orange-16) are 
mentioned. 

[0027] As an example of a green pigment, chrome oxide, chrome green, etc. are mentioned to an inorganic pigment. 
As an organic pigment, metallic complex Green (C. I.P.Green-10), copper Phthalocyanine Green (C. I.P.Green-7), and 
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bromination copper Phthalocyanine Green (C. I.P.Green-36) are mentioned. In addition, a fluorescent pigment, a 
pearl pigment aluminium powder, bronze powder, etc. are mentioned. 

[0028] The smaller one of the particle diameter of the pigment by which endocyst is carried out to the polymer 
particle for ink jet ink of this invention is desirable, and 20nm or less has preferably the still more preferably 
desirable mean particle diameter of a primary particle 35nm or less 50nm or less. Moreover, concomitant use of two 
or more sorts of pigments or concomitant use of a pigment and a color is sufficient as the pigment used for the jet 
ink of this invention. 

[0029] When the polymer particle by which a pigment is contained in a polymer particle one to 30% of the weight is 
used for the content of the pigment in the jet ink of the jet ink which changes including the polymer particle for ink 
jets of this invention as an indispensable component, the content of this polymer particle in ink is 1 - 50 % of the 
weight, and the pigment content as the whole ink is 2 - 10 % of the weight. 

[0030] A decision criterion that it excels in the lightfastness said by this invention exposes the sample which printed 
and created the jet ink which used the particle of this invention to coat paper with the ink jet printer to xenon fade 
meter for 100 hours, and makes it a standard not to accept change of a color. That the polymer particle of this 
invention is excellent in lightfastness originates in the endocyst of the ultrafine particle pigment being carried out 
into the polymer particle which constitutes a particle. For this reason, the polymer particle by which the pigment is 
distributed good inside the particle is desirable. 

[0031] Moreover, since the polymer particle for pigment content jet ink of this invention is that by which jet ink 
passes the detailed nozzle of an ink jet, and is used for record, the grain size of this polymer particle is important, 
the mean particle diameter of the polymer particle for pigment content jet ink of this invention is 5-700nm, and a 
maximum grain size is as follows [ lOOOnm (1 micro) ]. 

[0032] For these manufactures, while a special grain-size setup of a particle and management are needed if needed 
about the value and particle size distribution of mean particle diameter and a maximum grain size, management 
criteria are set as arbitration, it is spherical, and it is important that the particle to which grain size was equal can 
be manufactured. 

[0033] The polyurethane polyurea particle in this invention is almost spherical from the process, and particle size is 
also usually asked for a ball to it as the shape of a basic form. Since particle size usually consists of particles of 
uneven a large number, such a particle needs to express the configuration according to mean particle diameter and 
particle size distribution. 

[0034] this invention persons have already reported how to carry out numeric representation of the particle size 
distribution of a particle in the m value of the shape parameter of the Weibull probability distribution which is the 
field of reliability engineering and is widely used from the former as optimal approach about numerical management 
of grain size (macromolecule collected works, 50 volumes, No. 1993 [ 5 or ]). 

[0035] Although mean particle diameter generally has ah individual number average, a die-length average, an area 
average, and a volume average, the mean particle diameter as used in the field of this invention is a volume average 
usually used. Moreover, Weibull distribution, it is expressed with the following formula 1. 
F(t) =1-exp Ht/eta) m] (formula 1) 

(For F (t), a Weibull-distribution function and t are [ a scale parameter and m of particle size and eta ] configuration 
population parameters among a formula.) 

[0036] In addition, the configuration population parameter m value which expresses particle size distribution in the 
Weibull probability distribution shows that grain size has gathered, i.e., he is Sharp of particle size distribution, so 
that it is expensive. Of course, since all particle size distributions cannot be completely expressed by Weibull 
distribution, the value approximated to the maximum is used. 

[0037] As for the grain size of the polymer particle of this invention, it is [ 1.3 or more / 1.5 or more ] preferably 
desirable at m value for 1.8 or more grain size to gather still more preferably. As for the polymer particle of this 
invention, what has film-forming at a room temperature as already described, and has the structure of cross linkage 
which has a urethane bond if it is still more desirable and insoluble to an organic solvent, and the bridge formation 
particle of the urethane system which was [ endurance ] excellent is desirable and is in an urethane system bridge 
formation particle further from the field of the engine performance for which jet ink is asked is especially desirable. 
[0038] The various reports following until now are made about the manufacture approach of the urethane system 
bridge formation particle which has the above-mentioned mean particle diameter. For example, the method of 
containing the 4th class AMMONIUMU radical, using together with polyfu notional poly isocyanate the polyurethane 
prepolymer which has the end isocyanate radical which has seff-dispersibility, distributing and carrying out 
desolventization in the condition of having diluted with the organic solvent, in a JP, 3-1 2563, B, and obtaining an 
urethane system bridge formation particle as a water dispersing element, [0039] b) In JP,3-128912,A, c JP,4- 
24951 7 A etc., it distributes to underwater [ which uses together with polyfunctional poly isocyanate the 
polyurethane prepolymer which has the end isocyanate radical which has self-dispersibility like the aforementioned 
public notice patent, and contains polyamine ], and the method of obtaining the water dispersing element of an 
urethane urea bridge formation particle is proposed. 

[0040] Furthermore, the urethane urea bridge formation particle which underwater [ containing polyamine ] is made 
to distribute the polyol which has the radical which can form the ion pair which becomes d this invention persons' 
invention as an improved urethane system bridge formation particle, and the poly isocyanate, and is obtained is 
mentioned. 

[0041] in addition, urethane urea bridge formation — a particle — the right of the presumed structure of the above 
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[ research result / concerning / conventionally, from the combination presentation at the time of manufacture of a 
particle, and a manufacture procedure, although a name is a ****** thing, this invention person etc. looks it like / 
presumed structure / comparatively recently, and / structural analysis of an urethane particle with a big particle 
size ] — things are proved (Preprints of 5 th SPSJ InternationalPolymer Conference, 43 pages). 
[0042] If it is in the polymer particle for pigment content jet ink of this invention, the urethane system bridge 
formation particle indicated by the above-mentioned patent of a-d is desirable as compared with the conventional 
particle, but even if it is in it, the polymer particle indicated by especially d is especially desirable. 
[0043] That is, although it is required to distribute a pigment in the above and the patent indicated by a-c in the 
isocyanate prepolymer which has an isocyanate radical at the molecule end, to water and moisture, since it is 
sensitive, a particle tends to be influenced of the moisture in the moisture contained in a pigment, and air, and 
consideration considerable for quality stabilization is required for an isocyanate radical on manufacture. 
[0044] On the other hand, if d this invention persons' polymer particle is used for manufacture of the polymer 
particle for pigment content jet ink, stability can make the polyol which has the radical in which the ion pair anxious 
about good deterioration which is not can be formed distribute a pigment enough stably beforehand to a pigment 
[0045] This polyol is mixed with the poly isocyanate and it distributes underwater [ which dilutes with an organic 
solvent if needed and contains polyamine after viscosity preparation ]. Subsequently, by the urea-ized reaction of an 
isocyanate radical and the amino group making shell form in a particle front face, the interior of a particle carries out 
bridge formation hardening by the urethane-ized reaction of the hydroxyl group in a polyol molecule, and an 
isocyanate radical further — making — **** — by things Very easily, it is stabilized and the polymer bridge 
formation particle for the jet ink of this invention which connotes a pigment can be obtained. 
[0046] In the jet ink of this invention, mean particle diameter is 5-700nm, and the maximum particle diameter is 
TOOOnm or less, and' particle size-distribution are 1.3 or more in the'mvalue of the Weibu I (probability distribution,- 
and especially a desirable urethane system bridge formation particle has film-forming at a room temperature, and is 
an insoluble polymer particle to an organic solvent, and is an urethane system bridge formation particle desirably. 
[0047] The suitable things of this particle are the polyol (A) which has the radical which can form an ion pair, and 
the poly isocyanate (B) and the bridge formation particle which connotes the indispensable pigment which carries 
out a component, and is reacted and obtained for polyamine (C). In addition, an urethane system bridge formation 
particle is usually obtained in the form of a water dispersing element in that case. . 

[0048] The polyol (A) which has the radical which is used for this invention, and which can form an ion pair is polyol 
having at least two or more hydroxyl groups which has the poly isocyanate and reactivity further and which has 
number average molecular weight 300-10,000 while it forms ion under existence of the radical which can serve as a 
counter ion and gives a hydrophilic property. 

[0049] For example, it is the polyol which has a carboxyl group in a molecule and can form a salt by neutralizing this 
carboxyl group by bases, such as an amine and ammonia, and which has number average molecular weight 300- 
10,000, and a carboxyl group, a sulfonic group, a phosphoric ester radical, or the third class amino group is 
mentioned as a radical which can form an ion pair. 

[0050] It is in this and is easy to maintain the balance in respect of the various engine performance of a particle, 
and although actuation is easy and desirable, a carboxyl group can be mentioned as one. That is, the polyol which 
has a carboxyl group generates an ion pair easily by neutralizing and forming 4 class by bases, such as an amine. 
The polyol containing a carboxyl group can usually be easily manufactured by the well-known approach, among 
those — if a typical thing is illustrated especially — for example [0051] The poly urethane polyol which has a 
carboxyl group, acrylic polyol, polyester polyol, lactone denaturation polyester polyol. polyester amide polyol, alkyd 
polyol, rosin denaturation alkyd polyol, phenol resin denaturation rosin ester, polyether polyol, the poly thioether 
polyol, polycarbonate polyol, polyacetal polyol, polyolefine polyol, epoxy denaturation polyol, silicon denaturation 
polyol, or fluorine polyol is mentioned. 

[0052] As polyol (A) which has the radical which can form an ion pair, the polyol which has an amino group can also 
be used with a natural thing instead of the carboxyl group of the various above-mentioned polyols. It will be as 
follows if it becomes an account about the explanation about the raw material, a process, etc. about some typical 
polyols of the polyol (A) which has the radical which can form the above-mentioned ion pair. 
[0053] a) Polyurethane polyol is alcohols of three or more organic functions, such as the alcohols of two organic 
functions, such as ethylene glycol, 1,3-propanediol, 1,4-butanediol, 1,3-butanediol, 1,5-pentanediol, neopentyl glycol, 
1,6-hexanediol, 1, 4-screw (hydroxymethyl) cyclohexane, bisphenol A, hydrogenation bisphenol A, and hydroxy pivalyl 
hydroxy pivalate, trimethylolethane, trimethylol propane, a glycerol or hexane triol, and pentaerythritol, [0054] The 
polyol which has the carboxyl group which at least one or more sorts of various and/or polyols mentioned above, 
such as polyether polyols, such as a polypropylene glycol, PORIRURO pyrene triol, and a polytetramethylene glycol, 
at least one or more sorts of the poly isocyanates guided from the diisocyanate compounds (monomer) which back- 
**, and those compounds, and the diols containing carboxyl groups, such as dimethylol propionic acid, are made to 
react, and is obtained can be mentioned as the example. 

[0055] b) Hydroxyl-group content acrylic monomers, such as acrylic polyol, for example, beta- hydroxy ethyl 
methacrylate, beta-hydroxypropyl methacrylate, beta- hydroxy ethyl acrylate, and beta- hydroxy propyl acrylate, 
carboxyl group content monomers, such as methacrylic acid and an itaconic acid, other acrylic monomers in which 
these and copolymerization are still more possible, [0056] For example, the acrylic polymer which has in a molecule 
the hydroxyl group made to copolymerize and carboxyl groups, such as dibutyl maleate, styrene, etc., such as a 
methyl metaa cry late, butyl methacrylate, 2-ethyl HEKICHIRU methacrylate, and ethyl acrylate, is mentioned as an 
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example of acrylic polyol. In addition, the above-mentioned carboxylic-acid radical content acrylic polyol can obtain 
easily what has the hydroxyl group of the number of arbitration in 1 molecule by the design. 

[0057] c) Polyester polyol should just be polyester polyol which is obtained by the copolycondensation of the one or 
more sorts and multiple-valued carboxylic acids of the **** various polyhydric alcohol of upper ** and which made 
the carboxyl group remain in a molecule. The following are mentioned as a typical thing of the multiple-valued 
carboxylic acid said here. 

[0058] That is, they are an adipic acid, a sebacic acid, an azelaic acid, a phthalic acid, a tetrahydrophtal acid, 
hexahydrophthalic acid, a maleic acid, a fumaric acid, a SHITORAKO acid, an itaconic acid, 1 and 2, 5-hexa 
tricarboxylic acid, 1, 4-cyclohexane dicarboxylic acid, 1,2,4-benzenetricarboxylic acid, 1 and 2, 5-benzene 
tricarboxylic acid, 1 and 2, 4-cyclohexane tricarboxylic acid or 2 and 5, 7-naphthalene tricarboxylic acid, etc. 
[0059] d) Lactone denaturation polyester polyols are the formal lactone system polyester polyols which it is easily 
obtained [ kinds ] using the polyester polyol indicated to the above and a as the example by the various lactone and 
ring opening polymerization like epsilon-caprolactone, delta-va I ero lactone, or a 3-methyl-delta-valerolactone, for 
example, and made the carboxyl group remain in a molecule. 

[0060] e) polyester amide polyol — amino alcohol, for example, ethanolamine, — supra — the thing which made the 
carboxyl group remain is mentioned as the example into the molecule obtained by carrying out copolycondensation 
as one of the raw materials of polyester polyol the bottom. 

[0061] f) Alkyd polyol is the object which can be manufactured easily by changing into some 2 organic-functions 
alcohols used in manufacture of the above and a polyester polyol, and using the monoglyceride obtained by various 
kinds of fats and oils and the ester interchange of a glycerol. 

[0062] g) As polyether polyol, they are polyether glycols, such as polyoxy ethylene glycol, a polyoxypropylene glycol, 
L polyoxypropylene triol, polyoxy tetramethylene glycol, and a polyoxypropylene oxy— tetram ethylene -glycol copolymer, 
[0063] or supra [ the urethane-ized resultant of at least one or more sorts of **, such as triol, at least one or more 
sorts of 2 which back-** thru/or the poly isocyanates of three or more organic functions, and the diols containing 
carboxyl groups, such as dimethylol propionic acid, and supra ] — it is obtained by at least one or more sorts of 
polyether polyols, and the copolycondensation of multiple-valued carboxylic acids the bottom. 
[0064] i) The Pori thioether from which the poly thioether polyol is obtained by the condensation reaction of 
thiodiglycol, the polyhydric alcohol, of upper **, multiple-valued carboxylic acids, formaldehyde and amino alcohol or 
an amino carboxylic acid, and the diols containing carboxyl groups, such as dimethylol propionic acid, and which 
contains a carboxyl group in a molecule is mentioned as the example. ..'-»-- 
[0065] j) The polyol which has the carboxyl group obtained when polycarbonate polyol makes containing-carboxyl 
groups, such as polyhydric-alcohol [ of upper ** ] and dimethylol propionic acid, diols react with diaryl carbonate, for 
example, diphenyl carbonate, is mentioned as the example. 

[0066] k) The carboxyl group content polyol manufactured when polyacetal polyol makes a glycol, hexandiol or 
trimethylol propane, and the polyols containing carboxyl groups, such as dimethylol propionic acid, react with 
formaldehyde is mentioned as the example. 

[0067] I) By making a maleic acid or an itaconic acid add to the butadiene prepolymer of the many organic functions 
which have a hydroxyl group at the end, and an isoprene prepolymer, polyolefine polyol mentions the polyol which •■ 
has a carboxyl group as the example, and it is made [ polyol ] by things into the molecule obtained. 
[0068] m) as epoxy denaturation polyester polyol — various kinds of epoxy compounds like the glycidyl ester of the 
bisphenol A mold epoxy compound, a hydrogenation bisphenol A mold epoxy compound, monovalence and/or the 
glycidyl ether of polyhydric alcohol or a monobasic acid, and/or polybasic acid — ■ supra — it is the polyol of the 
many organic functions which use one or more sorts together and are acquired at the time of composition of 
polyester polyol the bottom. 

[0069] n) the silicon compound which silicon polyol is polyol which has siloxy association in a molecule, and has a 
reactant radical — supra — the various silicone polyols which are made to react as the one section of the raw 
material of each polyol the bottom, and are obtained are mentioned. If what that has a reactant radical is typical as 
a silicon compound is shown, [0070] As a silicon compound which has a hydroxyl group, it is X-22-160-AS, X-22-: 
160A, X-22-160B, X-22-160C, etc. SH-3746 (Shin-etsu silicone incorporated company make), SF-8428, SH-3771, 
BY-16-036, BY-16-027, BY-16-038 (Dow Corning Toray Silicone, Inc. make), etc., [0071] As a silicone compound 
which has an amino group, it is X-22-161AS, X-22-161A, X-22-161B, X-22-161-C (Shin-etsu silicone incorporated 
company make), etc. BY-1 6-828, BY-1 6-850, BY-1 6-841, BY-1 6-849, BY-1 6-872 (Dow Corning Toray Silicone, Inc. 
make), etc., [0072] and as a silicone compound which has a glycidyl group X-22-163AS, X-22-163A, X-22-163B, X- 
22-1 63C (Shin-etsu silicone incorporated company make), SF-8413, SF-8411 (Dow Corning Toray Silicone, Inc. 
make), etc., As a silicon compound which has a vinyl group, they are X-22-164AS, X-22-164A, X-22-164B, X-22- 
164C (Shin-etsu silicone incorporated company make), etc., [0073] As a silicone compound which has a thiol group, 
X-22-167AS, X-22-167A, X-22-167B, X-22-167C (Shin-etsu silicone incorporated company make), etc. are 
mentioned, the silicone polyol of three or more organic functions — supra — it is obtained by making the silicone 
compound which has various kinds of reactivity described above at the time of composition of various PORIRU of 
three or more functionality the bottom react. 

[0074] o) Fluorine polyol is polyol which has a fluorine atom in a molecule. For example, vinylidene fluoride, 
tetrafluoroethylene, chlorotrifluoroethylene, A hexa full OROPUPO pyrene, fluoro (par) alkyl ether An alkyl group 
C1-C18 Or the fluorine vinyl monomer represented by the becoming perfluoroalkyl trifluoro vinyl ether, (However, 
carbon numbers 1-18 of an alkyl group) The fluorine polyol of the many organic functions which are acquired by 


http://www4.ipdljpo.gojp/cgi-bin/tran_web_cgi_eije 


04/04/08 


6/12 


copolymerizing a hydroxyl-group content vinyl monomer, a carboxyl group content vinyl monomer, and other vinyl 
system monomers in which these and copolymerization are possible and which contain a carboxyl group in a 
molecule is mentioned. 

[0075] this invention — setting — the various above-mentioned polyols (A) — independence — or two or more 
sorts may be used together. As number average molecular weight of polyol (A), it is suitable because of 300-50,000, 
and bridge formation with 500-30,000, and things [ 1,000-10,000 ] it is desirable and sufficient [ the interior of a 
polymer particle ] still more preferably. 

[0076] Moreover, it dissolves in an organic solvent, and polyol (A) is the diluted form and may be used for a reaction. 
In the case of acid radicals, such as the radical which can form the ion pair contained in polyol (A), for example, a 
carboxyl group etc., it is used in the form of the salt neutralized by bases, such as tertiary amine, such as 
triethylamine, tripropylamine, and tributylamine, and ammonia, i.e., quarternary ammonium salt, i.e., an ion pair. 
[0077] Like the above, in the case of the polyol in which a carboxyl group is the example of representation, and has 
a carboxyl group as a radical by which the radical which can form an ion pair can be introduced easily and can form 
an ion pair into the polyol (A) of this invention, the concentration is effective, when obtaining 15-100, and the 
desirable water dispersing element of a particle with about 20 to 60 stable thing with the acid number. When the acid 
number of this polyol (A) is too low, generation of the particle of a detailed grain size of this invention is difficult, 
and when the acid number is too high, it is not desirable in respect of engine performance, such as the endurance of 
a particle. 

[0078] As a general thing as polyol (A), although polyester polyol, alkyd polyol, polyurethane polyol, a hydroxyl 
content vinyl copolymer, etc. are raised, it is not limited to such polyols and other polyols can also be used if 
needed. 

—-[0079] Although that these very thing is well-known can generally bemused as isocyanates which constitute- the poly 
isocyanate (B), if only what [ those ] are especially typical also by striking is illustrated on the other hand, [0080] 
The aromatic series G thru/or the tri-isocyanate monomers like tolylene diisocyanate, diphenylmethane -4, 4'- 
diisocyanate, xylylene diisocyanate, naphthalene -1, 5-diisocyanate, p-phenylene diisocyanate, dibenzyl 
diisocyanate, diphenyl ether diisocyanate, m-, p-tetramethyl xylylene diisocyanate, or triphenylmethane 
triisocyanate, and hydrogenation tolylene diisocyanate, [0081] The aliphatic series like the hydrogenation 
. diphenylmethane -4, 4'-diisocyanate, 1, 4-tetra methylene di-isocyanate, 1,6-hexamethylene diisocyanate, 
hydrogenation xylylene diisocyanate, cyclohexyl -1, 4-diisocyanate, or isophorone diisocyanate or cycloaliphatic 
-diisocyanate monomers are mentioned, this invention — such independent or poly isocyanates (B) which consist of 
two or more sorts — independent or two sorts or more — you may use together. 

[0082] Or various kinds of isocyanate prepolymers like the polyisocyanurate mold poly isocyanate of three or more 
organic functions guided from these various diisocyanate monomers, adduct mold poly isocyanate, or buret mold 
poly isocyanate can also be preferably used as poly isocyanate (B). 
* [0083] Furthermore, if wished especially, they will be one or more sorts of the isocyanate monomers of supra 
********** various kinds, and the poly isocyanates, supra ****** polyhydric alcohol and polyurethane polyol, 
acrylic polyol, and polyester polyol, [0084] Lactone denaturation polyester polyol, polyester amide polyol, alkyd PORI 
oar, polyether polyol, denaturation polyether polyol, the poly thioether polyol, polycarbonate polyol, polyacetal polyol, 
polyolefine polyol, epoxy denaturation polyol, [0085] These are used by independent use, and also the urethane 
denaturation poly isocyanate prepolymers which have the end isocyanate radical which one or more sorts of the 
various polyhydroxy compounds like silicon polyol or fluorine polyol are made to urethane — ization-react, and is 
obtained may be used, and two or more sorts of concomitant use is sufficient as them. 

[0086] When weatherability, mechanical physical properties, etc. are taken into consideration in selection of the poly 
isocyanate (B), as a class of raw material isocyanate monomer, an aliphatic series system and/or an alicyclic system 
are desirable. Furthermore, when the safety on handling and toxicity are taken into consideration, as poly isocyanate 
(B), it is desirable to use these isocyanate prepolymers. 

[0087] 100-3,000 — within the limits — desirable — 200-2,000 — further — desirable — 400-1,500 — it is 
desirable that it is in within the limits. [ from / when the number average molecular weight of the poly isocyanate (B) 
obtains the bridge formation particle which was excellent in the engine performance ] 

[0088] The suitable polyamine (C) used in this invention will be 1, 2-ethylenediamine, and a screw, if only a typical 
thing is mentioned but especially although it is the diamine, the polyamine, or those mixture of well-known common 
use among those. -(3-aminopropyl)- They are amine, hydrazine, and hydrazine-2-ethanol and a screw. ~(2~ 
methylamino ethyl)- They are monomethylamine, 1, 4-diamino cyclohexane, a 3-amino-1-methylamino propane, and 
N-hydroxyethyl ethylenediamine, [0089] N-methyl-screw -(3-aminopropyl)- An amine, tetra-ethylenediamine, a 
hexamethylenediamine, 1-aminoethyl -1, 2-ethylenediamine, screw - (N and N'-aminoethyl) -1, 2-ethylenediamine, 
diethylenetriamine, tetraethylenepentamine, pentaethylenehexamine, a phenylenediamine, tolylenediamine, 2 and 4, 
6-triamino toluene TORIHAIDORO chloride, 1 and 3, 6-triamino naphthalene, isophorone diamine, [0090] Xylylene 
diamine, hydrogenation xylylene diamine, 4, 4 - diamino phenylmethane or hydrogenation 4 and 4-diamino 
diphenylmethane, Or X-22-161-AS, X-22-161A, X-22-161B, X-22-161C (Shin-etsu silicone incorporated company 
make) and silicone system polyamine, such as BY-16-828, BY-16-850, BY-16-8417, BY-16-849, and BY-16-872 
(Dow Corning Toray Silicone, Inc. make) [0091] Furthermore, although derivatives of a polyamine monomer, such as 
fluorine system polyamine represented by the compound which added perfluoroalkyl compounds, such as perfluoro 
octyl chloride and perfluoro octyl sulfo RAIDO, to polyamine, such as diethylenetriamine, etc. are mentioned, from a 
weatherproof viewpoint, use of an aliphatic series system and/or an alicycle group system is desirable. 
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[0092] The general procedure for obtaining the desirable polymer particle in this invention can mention the approach 
of becoming this invention person's etc. invention. That is, the particle of this invention and an urethane system 
bridge formation particle neutralize the polyol which can form an ion pair (A), for example, the polyol which has a 
carboxyl group, with the third class amine or ammonia after mixing with a pigment (class[ the / fourth ]-izing) f mix 
this with the poly isocyanate (B) promptly, and are usually obtained the medium containing polyamine (C), and by 
making it distribute and ripe in a water medium. 

[0093] In the approach of obtaining the above-mentioned particle, it is desirable that the equivalent of the poly 
isocyanate (B) is one or more to total of the equivalent of the hydroxyl group of polyol (A) and the amino group of 
polyamine (C). 

[0094] Furthermore, it is desirable to make the ratio of the hydroxy group equivalent of the polyol (A) which has in 
detail the radical which can form an ion pair, and the isocyanate radical equivalent of the poly isocyanate (B) 0.1:1 to 
0.9:1 and the presentation in which mix both components preferably in 0.1:1 to 0.8:1 and the range which becomes 
0.2:1-0.7:1 still more preferably, and mixture itself of both [ these ] components can carry out three-dimensions 
bridge formation. 

[0095] That is, it is required to make this mixture combination which becomes gel when it urethane — ization-reacts 
completely, and is not dissolved in a solvent, moreover, polyamine (C) — an isocyanate radical — 0.2-1. OEq [ per 
Eq ] 0.3-1. OEq 0.4-0.9Eq is added still more preferably preferably. 

[0096] In the polymer particle for pigment content jet ink of this invention, it is advancing the urethane-ized 
reaction in the interior of a particle in three dimensions, and improvement in the tough nature of the whole particle 
or solvent resistance which was not obtained is achieved with the conventional technique. Although, as for the 
polyol (A) and/or the poly isocyanate (B) which are used for the three-dimensions-urethane-ized reaction inside a 
- particle,- the all do hot need'to have the functional group of three~or more -organ ic functions;* the part at least heeds - 
to be the polyol (A) and/or the poly isocyanate (B) which have the functional group of three or more organic 
functions. Moreover, it is also effective to add the polyamine of three or more organic functions. 
[0097] The polyol (A) and/or the poly isocyanate (B) which have the functional group of three or more organic 
functions as a reaction component to be used Namely, the inside of the total amount of polyol (A) and the poly 
isocyanate (B), at least — more than 0.1 mol % — desirable — more than 0.2 mol % — further — desirable — more 
than 0.3 mol % — it uses, and the remainder can use the polyol and/or the poly isocyanate which usually have the 
ion plasticity of two functionality, and can obtain the three-dimensions structure of cross linkage inside a good 
particle. 

[0098] The three-dimensions structure of cross linkage told to this invention is a gel molar fraction measuring 
method by acetone 24-hour immersion, and a gel molar fraction says preferably what is 70% still more preferably 60% 
or more 50% or more. 

[0099] Can add the organic solvent of non-reactivity to the organic phase distributed in the aqueous phase, 
viscosity is made to be able to fall 'to it if needed, and the dispersibility to the aqueous phase can be made to 
improve to it in this invention. What is necessary is just the polyol (A) which has the radical which may **** an ion 
pair as an organic solvent which can be used, the poly isocyanate (B), an organic metal catalyst (urethane-ized 
catalyst) and polyamine (C), and the solvent of non-reactivity. 

[0100] As these solvents, ester, the ether, the ketone system, the aromatic series system, or the aliphatic series 
system hydrocarbon is suitable, and ethyl acetate, butyl acetate, a methyl ethyl ketone, an acetone, a 
cyclohexanone, toluene, a xylene, a cyclohexane, a methylcyclohexane, diphenyl ether, the N-methyl-2-pyrrolidone f 
or the mineral spirit is suitable above all, for example. These organic solvents may accept the need, and processing 
of heating, reduced pressure, etc:, a solvent permutation, etc. may remove or permute them during particle 
: formation or after particle formation; 

[0101] Moreover, even if the aqueous phase by which an organic phase is distributed contains one or more sorts 
chosen from various protective colloid, such as various kinds of surface active agents of the Nonion system, an 
anion system, or a cation system, and polyvinyl alcohol, a hydroxyalkyl cellulose, carboxy alkyl cellulose, gum arabic, 
polyacrylate, polyacrylamide, a polyvinyl pyrrolidone, an ethylene maleic^anhydride copolymer, it does not interfere, 
but when you especially need a water resisting property etc., use of the above-mentioned surface active agent or 
protective colloid is not desirable. 

[0102] Although it has one of the descriptions for this invention to carry out an urethane-ized reaction positively in 
the interior of an urethane system particle, the urethane-ized reaction of hydroxyl and an isocyanate radical has an 
isocyanate radical in a ****** case in the inclination for a reaction rate to be slow, especially at aliphatic series or 
an alicycle group system as compared with a urea-ized reaction with the amino group so that it may be well-known. 
[0103] Although the reactivity of water and an isocyanate radical is very late as compared with reactivity with 
hydroxyl and the purpose of carrying out the urethane-ized reaction inside a particle when osmosis in the interior of 
a particle of moisture raises reaction temperature from the place which can be disregarded and spends many hours 
can be attained like common knowledge by the isolation effectiveness by the outer wall usually formed of addition of 
polyamine (C), promotion of a reaction by use of an organic metal catalyst is desirable. 

[0104] As these organic metal catalysts, one or more sorts of the naphthenic-acid cobalt of the well-known 
common use which makes the reaction of an isocyanate radical and hydroxyl promote, zinc naphthenate, tetra — n- 
butyl tin, tree n-butyl tin acetate, n-butyl tin trichloride, trimethyl tin hydroxide, dimethyl tin dichloride, dibutyl tin 
diacetate, a dibutyl tin JIRAU rate, octenate tin, or potassium oleate are used. 

[0105] That is, a bridge formation particle very tough for a short time is formed to an organic phase by adding in 5- 
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10,000 ppm and the range which becomes 10-1,000 ppm still more preferably 8-5,000 ppm preferably in this organic 
metal catalyst. 

[0106] Although a polyurethane polyurea bridge formation particle dispersing element can be obtained by carrying 
out as the addition approach of a catalyst in the middle of the process which makes an organic phase distribute in 
the aqueous phase, and the process which adds polyamine (C), it is more desirable to make a catalyst add in an 
organic phase in advance of the formation of moisture powder (detailed decentralization). 
[0107] The addition to the organic phase of this catalyst before the formation of moisture powder (detailed 
decentralization) After decentralizing to the aqueous phase, there is no effect of water rather than it adds this 
catalyst Into the polyol in an organic phase (A), and mixture with the poly isocyanate (B) A more desirable result is 
given, in order for the bridge formation inside a particle to become homogeneous and to obtain the polyurethane 
polyurea bridge formation particle dispersing element of high quality, since a catalyst can distribute to homogeneity. 
[0108] Addition of the catalyst concerned after adding polyamine (C) is not so desirable from the place in the 
inclination for the catalyst concerned to become that it is hard to be incorporated inside a particle, and for the 
promotion nature of the urethane-ized reaction inside a particle to fall for the condition that a particle outer wall is 
formed. 

[0109] In the case of the polymer particle manufactured by this invention, about the pigment which carries out 
endocyst to a particle, beforehand, distribution and endocyst, or since it can be made to dissolve, the advantage 
from which the particle of the quality stabilized further is obtained very easily is in the polyol in an organic phase 
(A). 

[0110] Moreover, on the other hand, especially the polymer particle of this invention can be made to connote 
various things as heart matter besides a pigment, if wished. Although the heart matter for these endocyst is made 
to exist in an organic phase and is incorporated inside a polyurethane polyurea bridge-formation particle dispersing " 
element, especially range, a class, etc. of such heart matter are not limited, and reach far and wide. Although the 
main thing of the heart matter in this invention is a pigment with a natural thing, it may use together perfume, the 
quality of a magnetic matter, a foaming agent, etc. further depending on the case. 

[0111] By choosing suitably terms and conditions, such as whenever [ class / of radical which can form the ion pair 
in the polyol (A) which constitutes an organic phase /, amount-used, and neutralization ], or agitating speed in a 
distributed process, and reaction temperature, on the occasion of the design of a polymer particle, the crosslinking 
density and the particle diameter of a polymer particle suitable as a polymer particle for pigment content jet ink can 
be designed freely, and can be adjusted. 

[0112] The mean particle diameter of the polymer particle of this invention can be easily measured by measurement 
by Otsuka electronic incorporated company by the dynamic-light-scattering measuring method, for example, a 
particle-size-distribution meter, "Photal LAP-3000 / 3100." 5-700nm of mean particle diameter of the polymer 
particle for pigment content jet ink of this invention is the range which becomes 10-500nm preferably, and 1000nm 
or less of maximum grain sizes is 800nm or less preferably, and particle size distributions are 1.8 or more things still 
more preferably 1.5 or more preferably 1.3 or more in the m value of the shape parameter of the Weibull probability 
distribution. 

[0113] If mean particle diameter exceeds 700nm, since it becomes the cause which blocks the inside of the path of 
an ink jet, it is not desirable. Moreover, dispersion is large to particle diameter, namely, if the m value of the shape 
parameter of the Weibull probability distribution is 1.2 or less, particle size distribution Although not made to use as 
a polymer particle for pigment content jet ink at all It is easy to generate that to which it is easy to generate 
plugging in ink jet equipment, and the maximum particle diameter exceeds 1000nm, and since [ this ] it is not 
desirable, a polymer particle with big particle diameter is also removable with the filtration film which has an about 
0.1 -micrometer aperture if needed. 

[01 14] The most important description of the polymer particle for pigment content jet ink of this invention has film- 
forming at a room temperature, as already stated, and it is in a point insoluble to an organic solvent, and the jet ink 
of the outstanding engine performance which was not seen is obtained by the former by using the polymer particle 
for pigment content jet ink of this invention. 

[0115] There are thermal Bubble Jet, a piezo method, a conte NYUASU method (continuation mold), etc. as method 
of an ink jet, and although it is necessary to change the viscosity of ink etc. into combination suitable for each 
method as jet ink used to them, if the polymer particle for pigment content jet ink of this invention is used 
fundamentally, it can respond to any ink jet of a method by modification of easy combination of other components. 
[0116] The jet ink of this invention is the water which is the polymer particle for jet ink and the main solvent which 
include the pigment of this invention, and a thing which contains a desiccation inhibitor if needed further. What this 
desiccation inhibitor gives the effectiveness of preventing desiccation of the ink in injection nozzle opening of an ink 
jet, and has the boiling point more than the boiling point of the indifferent water is used. In order to avoid nozzle 
blinding, as for the water which is the main solvent of the ink for ink jets, it is desirable to use the water of the 
grade more than the filtered ion exchange water. 

[01 17] Although the solvent used for the ink for ink jets from the former can be used as such a desiccation inhibitor, 
for example, pyrrolidones, such as polyhydric alcohol, such as ethylene glycol, a diethylene glycol, a polyethylene 
glycol, and a glycerol, a N-methyl-2-pyrrolidone, and 2-pyrrolidone, amides, dimethyl sulfo oxide, imidazo RIJION, 
etc. are specifically mentioned, it is not limited to these. 

[0118] Although the amount of these desiccation inhibitor used changes with classes, it is suitably chosen from the 
range of the 1-150 weight section to the indifferent-water 100 weight section. Moreover, jet injection is carried 
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out if needed, and in order to make adhering ink permeate well in paper, the water-soluble organic solvent in which 
the permeability grant effectiveness is shown as a permeability grant agent may be added. 

[0119] Although glycol ether, such as lower alcohol, such as ethanol and isopropyl alcohol, and diethylene-glycol-N- 
butyl ether, etc. can be used as this permeability grant agent, it is not limited to these. Although the amount of the 
permeability grant agent used is not limited especially, its amount which becomes 0.1 - 10 % of the weight in the jet 
ink finally obtained is [ that what is necessary is just the range which attains the effectiveness in this invention ] 
desirable. 

[0120] furthermore [ especially ], it wishes — if it becomes — the surfactant of anionic [ for osmosis on acid pH 
regulators, such as alkaline pH regulators, such as a sodium carbonate, a potassium hydroxide, and water-soluble- 
resin /, such as acrylic acid resin and polyvinyl alcohol / and N-methyldiethanolamine triethanolamine, and an acetic 
acid, a glycolic acid, and distribution, defoaming and paper ], or the Nonion nature, [0121] Various additives may be 
added for preservation from decay and antifungal agents, such as a benzoic-acid Na, dehydroacetic-acid Na, and 2- 
pyridine thiol— 1 -oxide Na salt, chelating agents, such as ethylenediaminetetraacetic acid 4Na, etc. if needed. 
Generally the addition of these additives is 0.01% - less than several %. 

[0122] Hereafter, the example of reference and an example explain this invention much more concretely. Unless the 

section and % have a notice especially in below, they shall be weight criteria altogether. 

[0123] 

[Example] 

(Example 1 of reference) (example of preparation of the polyol (A) which has the radical which can form an ion pair) 
After carrying out the temperature up to 50 degrees C and supplying the isophorone diisocyanate 109 section, 
having taught the 2 and 2-dimethylol-propionic-acid 65 section, and the polyester polyol (mean molecular weight = 
-2000) 326 section and the methyl-ethyl-ketone~500 section to the flask/ and stirring under a N2 seal, to 80 degrees'*" 
C, the temperature up was carried out and it reacted for 2 hours. 

[0124] By infrared-absorption line spectrum analysis (IR is called hereafter.), it checked that the isocyanate radical 
had been lost, and the nonvolatile matter obtained [ 80% and the solution acid number ] the objective-tree fat which 
the Gardner viscosity [ in / at 26 and the solution hydroxyl value 26 / 25 degrees C ] becomes Z6. This is set to 
P0-1. 

[0125] (Example 2 of reference) (example of preparation of the polyol (B) which has an ion plasticity) 
Having taught the coconut oil 250 section, the phthalic-acid 100 section, the dimethylol-propionic-acid 157 section, 
the trimethylol propane 30 section, and the xylene 500 section to the flask, and stirring under, a N2 seal, held at 75 
degrees C, it was made to react for 12 hours, and 65% of oil lengths and the solution acid number obtained the 
objective -tree fat which 30 and viscosity R Become [ 40 and a solution hydroxyl value ] at 50% of nonvolatile 
matters. This is set to PO-2. 

[0126] (Pigment) As a pigment, four kinds of things of carbon black were used. 

( — although 1) "Rahaeng 5000" (carbon black by colon BIYAN carbon incorporated company; mean-particle- 
diameter =8.0nm) was used, this is set to CB-1 below. 

(2) Although "MA-100" (carbon black by Mitsubishi Kasei Corp.; mean-particle-diameter =22nm) was used, this is 
set to CB-2 below. 

[0127] (3) "Rahaeng 520" (carbon black by colon BIYAN carbon incorporated company; mean-particle-diameter 
=60nm) This is set to CB-3 the bottom. 

(4) "#9" (carbon black by Mitsubishi Kasei Corp.; mean-particle-diameter =85nm) This is set to CB-4 the bottom. 
[0128] (Example of adjustment of the mill base) 

(1) It took out, after distributing the 700 sections of PO-1, the 87 sections of CB-1, and the methyl-ethyl-ketone 
213 section for 1 minute with 3 rolls. Three ****s of this were carried out. This is set to MB-1 below. 

(2) It took out, after distributing the 700 sections of PO-2, the 87 sections of CB-1, and the methyl-ethyl-ketone 
213 section for 1 minute with 3 rolls. Three ****s of this were carried out. This is set to MB-2 below. 
[0129] (3) It took out, after distributing the 700 sections of PO-1, the 87 sections of CB-2, and the methyl-ethyl- 
ketone 213 section for 1 minute with 3 rolls. Three ****s of this were carried out. This is set to MB-3 below. 
(4) It took out, after distributing the 700 sections of PO-2, the 87 sections of CB-2, and the methyl-ethyl-ketone 
213 section for 1 minute with 3 rolls. Three ****s of this were carried out. This is set to MB-4 below. 
[0130] (5) It took out, after distributing the 700 sections of PO-1, the 87 sections of CB-3, and the methyl-ethyl- 
ketone 213 section for 1 minute with 3 rolls. Three ****s of this were carried out. This is set to MB-5 below. 
(6) It took out, after distributing the 700 sections of PO-2, the 87 sections of CB-4, and the methyl-ethyl-ketone 
213 section for 1 minute with 3 rolls. Three ****s of this were carried out. This is set to MB-6 below. 
[0131] (Poly isocyanate compound) The following were used as a poly isocyanate compound. 
(1) "bar knock The solid content of DN-901S" (the Dainippon Ink & Chemicals, Inc. make, hexamethylene di- 
isocyanate nurate form Pori isocyanate resin; solid content conversion isocyanate radical concentration = 17.7%) 
was used. It is referred to as PI— 1. 

[0132] (Example 1) The 67 sections of MB-1, the 136 sections of PO-1, the 47.6 sections of 1 1 section PM of 
triethylamine (TEA), the 0.2 sections of a dibutyl tin JIRAU rate, and the 140 sections of MEK were mixed to 
homogeneity, the organic phase was obtained, this organic phase was gradually supplied to the aqueous phase with 
the 570 sections of the water well stirred by the agitator, and the black dispersing element was obtained. 
[0133] Subsequently, after throwing gradually the water solution of the water 24 section and the diethylenetriamine 
4.2 section into this dispersing element, stirring as it is for 30 minutes and holding at 80 more degrees C for 1 hour, 
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MEK which carries out vacuum distillation at this temperature and which is contained in dispersion liquid was made 
to remove. 

[0134] The obtained particle dispersing element was 25% of nonvolatile matters, and the mean particle diameter by 
the particle-size-distribution meter "PhotalLAP-3000 / 3100" (Otsuka electronic incorporated company make; 
dynamic light scattering) was 206nm. (Mean particle diameter was hereafter measured similarly with this particle- 
size-distribution plan.) The m value (it is hereafter written as m value) of the shape parameter of the Weibull 
establishment distribution calculated from the acquired particle size distribution again was 1.4. This particle 
dispersing element is set to MG-1. 

[0135] (Example 2) The 67 sections of MB-2. the 136 sections of PO-1, the 47.6 sections of 1 1 section PI-1 of 
triethylamine (TEA), the 0.2 sections of a dibutyl tin JIRAU rate, and the 140 sections of MEK were mixed to 
homogeneity, the organic phase was obtained, this organic phase was gradually supplied to the aqueous phase with 
the 570 sections of the water well stirred by the agitator, and the black dispersing element was obtained. 
[0136] Subsequently, after throwing gradually the water solution of the water 24 section and the diethylenetriamine 
4.2 section into this dispersing element, stirring as it is for 30 minutes and holding at 80 more degrees C for 1 hour, 
MEK which carries out vacuum distillation at this temperature and which is contained in dispersion liquid was made 
to remove. 

[0137] The obtained particle dispersing element was 26% of nonvolatile matters, mean particle diameter was 347nm 
and m value was 1.5. This particle dispersing element is set to MG-2. 

[0138] (Example 3) The 67 sections of MB-3, the 136 sections of PO-1, the 47.6 sections of 11 section PI-1 of 
triethylamine (TEA), the 0.2 sections of a dibutyl tin JIRAU rate, and the 140 sections of MEK were mixed to 
homogeneity, the organic phase was obtained, this organic phase was gradually supplied to the aqueous phase with 
the 570 *sections of the water well" stirred by the agitator, and the black dispersing element"was r obtained.' 
[0139] Subsequently, after throwing gradually the water solution of the water 24 section and the diethylenetriamine 
4.2 section into this dispersing element, stirring as it is for 30 minutes and holding at 80 more degrees C for 1 hour, 
MEK which carries out vacuum distillation at this temperature and which is contained in dispersion liquid was made 
to remove. 

[0140] The obtained particle dispersing element was 24% of nonvolatile matters, mean particle diameter was 439nm 
and m value was 3.7. This particle dispersing element is set to MG-3: 

[0141] (Example 4) The 67 sections of MB-4, the 136 sections of PO-2, the 47.6 sections of 1 1 section PI-1 of 
triethylamine (TEA), the 0.2: sections of a dibutyl tin JIRAU rate, and the 140 sections of MEK were mixed to 
homogeneity, the organic phase was obtained, this organic phase was gradually supplied to the aqueous phase with 
the 570 sections of the water well stirred by the agitator, and the black dispersing element was obtained. 
[0142] Subsequently, after throwing gradually the water solution of the water 24 section and the diethylenetriamine 
4.2 section into this dispersing element, stirring as it is for 30 minutes and holding at 80 more degrees C for 1 hour, 
MEK which carries out vacuum distillation at this temperature and which is contained in dispersion liquid was made 
to remove. 

[0143] The obtained particle dispersing element was 25% of nonvolatile matters, mean particle diameter was 419nm 
and m value was 2.1. This particle dispersing element is set to MG-4. ... 
[0144] (Example 1 of a comparison) The 67 sections of MB-5, the 136 sections of PO-1, the 47.6 sections of 11 
section PI-1 of triethylamine (TEA), the 0.2 sections of a dibutyl tin JIRAU rate, and the 140 sections of MEK were 
mixed to homogeneity, the organic phase was obtained, this organic phase was gradually supplied to the aqueous 
phase with the 570 sections of the water well stirred by the agitator, and the black dispersing element was obtained. 

[0145] Subsequently, after throwing gradually the water solution of the water 24 section and the diethylenetriamine 
4.2 section into this dispersing element, stirring as it is for 30 minutes and holding at 80 more degrees C for 1 hour, 
MEK which carries out vacuum distillation at this temperature and which is contained in dispersion liquid was made 
to remove. 

[0146] The obtained particle dispersing element was 25% of nonvolatile matters, mean particle diameter was 1336nm 
and m value was 1.2. This particle dispersing element is set to MG-5. 

(Example 2 of a comparison) The 67 sections of MB-6, the 136 sections of PO-1, the 47.6 sections of 1 1 section 
PI-1 of triethylamine (TEA), the 0.2 sections of a dibutyl tin JIRAU rate, and the 140 sections of MEK were mixed to 
homogeneity, the organic phase was obtained, this organic phase was gradually supplied to the aqueous phase with 
the 570 sections of the water well stirred by the agitator, and the black dispersing element was obtained. 
[0147] Subsequently, after throwing gradually the water solution of the water 24 section and the diethylenetriamine 
4.2 section into this dispersing element, stirring as it is for 30 minutes and holding at 80 more degrees C for 1 hour, 
MEK which carries out vacuum distillation at this temperature and which is contained in dispersion liquid was made 
to remove. 

[0148] The obtained particle dispersing element was 25% of nonvolatile matters, mean particle diameter was 1635nm 
and m value was 1.2. This particle dispersing element is set to MG-6. 

[0149] Using each black particle dispersing element obtained by examples 1-4 and the list in the examples 1 and 2 
of a comparison, as it is the following, the ink for ink jets is created, and what performed comparison examination is 
collectively shown in Table 1. Lightfastness and whenever black, resolution, and each waterproof trial item and each 
waterproof trial outline are as follows. 

[0150] (Adjustment and printing of ink) The glycerol 20 section and the water 20 section were blended with each 


http:/ /www4.ipdl jpo.go jp/ cgi-bin/tran_web_cgLejje 


04/04/08 


11/12^— V 


black particle dispersing element 60 section which let the Millipore filter of 1.0 micrometers of apertures pass, 
stirring mixing was carried out, the jet ink for evaluation was created, and the alphabetic character was printed for 
the obtained ink in the Fuji Xerox PPC form using the piezo type ink jet printer (IO[ by Sharp Corp. ]- 735). 
[0151] : (Lightfastness) Printed matter was exposed to xenon fade meter (black panel 63degree C, 75% of humidity) 
for 100 hours, and change (coloring matter; distance on the chromaticity coordinate of change of the color by the 
CIE Lab color specification method before and behind processing) of the color before and behind exposure 
processing was measured. 

[0152] : (Whenever [ black ]) Absolute chromaticity L* of printed matter was measured and printing concentration 
was evaluated. 

: (Resolution) Printed matter was expanded with the magnifier and extent of a blot of the line of the shape of a 
mustache called a feather ring was judged visually. 

: (Water resisting property) Water was dropped on the surface of printed matter, and the appearance was judged. 
[0153] Each black particle dispersing element which let the Millipore filter of 1.0 micrometers of apertures pass was 
applied so that it might become a polypropylene test piece (1 50mmx75mmx2mm) with 60micro of thickness by the 
applicator, the film dried at 60 degrees C after 24-hour standing with the room temperature (20 degrees C) for 30 
minutes was adjusted, and the following film formation nature and a gel molar fraction were measured. 
[0154] (Film formation nature) : the film formation nature of a film was judged visually. 

: (Gel molar fraction) The weight of the film cut to 30x20mm was measured, and the sample wrapped in the wire 
gauze bag of weight known was prepared. After making this immersed into an acetone for 24 hours, took out the 
film, it was made to dry at 60 degrees C for 30 minutes, and the weight of a film was measured. This computed the 
ratio of the film weight before and behind acetone immersion, and it asked for the gel molar fraction. 
[0155] The criteria of an evaluation judging "are asf olio ws;' .. ^ . . : — •■■n;.. 

O : — good thing O: — almost good thing **: — thing x: in which slight abnormalities are accepted — thing xx: to 
which abnormalities see and are stopped partially — what the abnormalities which are not desirable are accepted in 
[0156] 
[Table 1] 
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[0157] 

[Effect of the Invention] By having film organization potency and constructing the bridge firmly by itself, by water 
and sweat using the polymer particle for pigment content jet ink which has the outstanding lightfastness and solvent 
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resistance and does not have plugging of an ink jet, and it as an indispensable component, this invention cannot 
produce a blot easily, is high resolution and can offer the long ink for ink jets with the clear printing section. 


[Translation done.] 
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[0 0 3 0] *^BST-MoB*ffi{r^n5i:cD«»fSip 

30 tt, %m&<nmm.tt¥&^tzVx.v Y4 yz^ytv 

7°;u^^F-fe>'>>'i-h-^-^-(c: l 0 0B#p^mSb, 
^-fb % tin v > c: i: * s ^ t t % * cd-c- & s 0 

^?><ii:(c;ea-rso ^©^, ^^mzmwfiA»iz 

ftWLZ tlX O -S * U V-^^tf»$ b ^ 0 
[0 0 3 1 ] ^B^©^^*^^^ >^7ffl 

5~7 0 0 nm-e, A^og^^As 1 0 0 0 nm (1 
/z) MT<Di)(DX&2> 0 

[0032] cn?>©ta3gffl^c(*, ¥±9jks, &vm. 

50 [0 0 3 3] *«B^ti5{t^*';>7b^>*'JS^^ 
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~te%m.<n®. : ?frt,ffimztix^z<Dx, ¥-i%m.mtm 

[0 0 3 4] #«W!#6«\ BEKttKORfllSaKn-r 

© mmx-wfo* ©*&«#*& * * 

bTU-5 (ift^ft;**, 5 No. 5, 1993 

o 

[0035] y-mn&tit, -mmzmmw-m. mzw- 

TOWS, ^WCV^^tt 

frtttlt, T8B©3tn?Si*ftSo 
F (t) =l-exp [- (t/77) - ] (SI) 
(SW* F (t) tt^'f^WBW, tttttS, 77 tt 

[0036] tea, u -7>mmftftizi5^x®.m.fti$ 
*a-rj^K«ftmflttt % «©« ^ ©«fio-o> £ 

ci:, ip*>, &jK#^©>*— :r&c:i;£^b-tl^3o 

So 

[0 0 3 7] *^gH^CD^f 'J v-«*frF©ttflE«U mfflf 
1. 3W±, »sl<ttl. 5W±, SCHfiKtt 

i. 8vk±<Di&m.(Dm^>tzt)<Diz$>zz£ii : m.$. b^ 0 
>«^&#*-*ai««M£wrs*©a^fc:ffi;b^* 

<DX$>2>o 

[0 0 3 8] ±E©¥i9ttgft**S£U*>*3R«« 
^©ffiat^iSlcot^TfcJu ^ti^-?:{cTS3©J;o^« 
*©|gf*T* 5 &£*vtt^o Wx-ti. 
a) W&¥3- i 2 5 6 3 ^$g{c43^Ttt> 4gi7> 

[0 0 3 9] b) !HfM¥3- 1 2 8 9 1 2^&«, 
c) #i¥4-2 4 9 5 1 7*&«M:*VvCHu miSB 

- r » £ W t 5 * • ) *? V 9 > 7 \; * ' J v - £ # £16* y 

b% ^u^vRSRSiWJRtt^czk^fiic^WS^iS^* 

[0 0 4 0] Mfcafc&£ftfc£U*>*fB«*tt : Fi:L 


(5) ^¥8-2 9 5 8 3 7 

8 

TBu d) *»ill!#&©f^fcfcS-f*>»SJ&Sb» 

[0 0 4 1]**. ^U^VKJRSBWWIft^a:*** 
te, ^*tt»^?©*!jfiB#(c*Wi,E^ffifiE > S8£^i 

H-r«flBfcl6*freK ±ffi©«£*S©IEbir^i:a*BE 
10 Bj^tiTl^-5 (Preprints of 5th SPSJ International? 
olymer Conferences 43H) o 

[0042] xmrnvmn^rnvxy h^>wjv 

-**frFfc&^TB\ ±IB©a) ~d) ©WfFlcSBIR* 
bV> •£>©-£ ^•©tt'JCfeo-C'fe. 1$(Cd) 

[0 0 4 3] BP*,, ±iB> a) ~c) ftfeflfflF 
T-fcfc, VSO**— r^Wf-S^ VS^T* 

20 - r V-^tl^^tSC tifi^mx-$> 

mmomi&ifi&mx&Zo 

[0 0 4 4] d) *Mt?.©*n-ie?* 

>W*(fJ>*? h-T >^ffl^Uv-^JK^©9SJitffl^ 
Its M**£ttU-C&£ttft<Al^ £R©<&ffi©fttv\ 

30 [0 0 4 5] tf^T-K* 'J ;i/&/KU-T V*>7*— r 

tis^u ^S{c/SbT#^ffl-e#w;bTtefiiS«!© 

[0 0 4 6] *»W©y*s/ h-f >^t*5V^ «rtS 
40 S UlrM>l/^>*§B«IWft^tt, ¥^^#^5-7 0 
0 nmT% 1 0 0 0 nmWK-ftt), *>o 

U&^t Sr 7^7)mm^(Dmmxi. 3W±T% S 

m^X&Za 

[0047] mm®!.? ©» jg* * ©at, -< * jk* 

-h (B) *'J75> (O *jfi>a©«^b-rsj* 
50 -e©^. ^u^^isaiwaMft^o:. »«r. *«•««=©» 
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J:*2itt±©*tS*#*J|o, 8c¥i§#^«3 0 0 
~io, o o o**-r4*y*— 
[0 0 4 9] {Witt* 7>?*t;:?j;i,tf^>;i/S£;£u 

~1 0, 0 0 0Stt5*W-;K-fe!), 

[0 0 5 0] C©^ £<fcoT. TO^©ffl^Ot4tgS-C 
©^5>X#mt>S<U SMfcjPSSTfs $?£bi^&©© 

[0 0 5 1 ] D >^*>tf 

— ;k tfy#-tf*— h#u*-;K * l J7ti'-;k* 
u^-;k >*U2t--;K ^*^^>^ta* 

-;i/£if#3M:r £>*xs„ 

[0 0 5 2] ^*>#£ff^U#£S£W-t&* UtT- 

;u (A) iitli, ±f3©=&«l^ , J^-— ;i/©*;i/*^r^> 

<r £:&#£ffl^SCi:#aj*So ±13©^ 

Uf 3«£#-r-5tf Vtf- (A) tOf^a«JJS:«o*>CD 

i3fce>«, JiAT©M»)T-feSo 

[0 0 5 3] a) ->l^>#'J;r-;H±, :n?-b> 
yiJn-;K l,3-ra/t>j>*-;w l,4-^*> 
;k 1 , 3 ;k 1,5 — 

tf— ;k 1,4 -ex (th-D^fW s/^n's* 

n^t^y^t hd**>k^u- i^©2'&fi£©:F;v 
n— )]/m, h'J^f D-;i/x^> v h'J^^-D— ;vra 

i'JX'J h— ;i^©3 Wt&W±©T;i/3-;Hgt 


(6) !NfM¥8 -2 9 5 8 3 7 

10 

[0 0 5 4] 7tfi;rDtru>^u=i— ;w #'j;vni?u 

-;i/«od>5&< i«W±iis '«St5^-fvs/7^ 

ftS^'M v*>7*— *•«©*!>£< £fc laiiLt^ 5? 
^^n— ;urDfcr^->^©A;i/#^ri/;i/»S:^*bfc 
;i'«i:4S/S-&b«>'r^e>ti5*;i/^*'>;i'a* 

10 So 

[0 0 5 5] b) 7i"J;i/#W-;K fi»Jx.«> 
Fd^s/^tMm** ij u— k /? - 1 H n^rn tr 
)VA??Vls-h, ^-th , n+i'xf;i/7^yi/- 

[0 0 5 6 ] #Jx.fcf, ^f;M^7i"Jl/-h, 

K 2-xf-MW/^7^ 1 Jl/- 
20 xf;i/7f'Jl/-h|i, VU^f^WK ^ 

;vtt, ^©tefHCcfctK i^4> Affile© 
j»©7kliaS**-r**©*est:W*c:i:4«T!*s. 
[0057] c) #'jixfMyt-Att, ±«©in 
l§l#«7;i/3-^oii«±fc, 
i:©ttif6-&{c: e tt)f#e><xS. ^+ t*;i/^^->;i/»& 

©t)©* s ^(f e>tiSo 

[0 0 5 8] Wbs T^tT>Ks -fe/^>>^ T-lf^-Y 

>^ i,2,5-^^b>;*;u*>K, i,4-s/^ 
d^^>s?*;i/jJ?>Kn l , 2, 4 -^>-t?> h 

1 , 2 , 5 -^>4f> h U*;P^>^ 1,2,4 
-^DA^^h^Mvi, X(i2,5,7-7-7 

40 [0 0 5 9] d) bVJfcttaWUi^y^*';*— 1U 
(i> ^Jx.«, €©-^Ji:bT±gB, a) tlB»bfc*U 

ytl/D^^ h>*)b<«3-^^;i'-(5-^^bn^^ h 

[0 0 6 0] e) ^'Jx^f^U'^Ut-M, 7 
jtf "J oi^t 1 ^^ U -t—)V(DM.M(D—o £ bT t ±t«S-&^ 


(7) 
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[0 0 6 1] f) Tfr* Y-ftV-t— M*. 0>Jxl£, ± 

id,, a) tf<)x-XT)v-#<)*-)i<<Dmmzm^-cm^<b 
[0 0 6 2] g) * u^-^i'tfy^-^L-ms * 

|J3-;K #U;*-^>7 , citrp> HJ;4— ;k #1);*-* 10 

[0 0 6 3] m^a. h ^--;hs^©cd'>* < im 

*—hm<D'J>&< im&L±£. i>**-u—fr7n\± 

U * >fl5®6£riMlrt», ±» L fe # V i-T^l/TK U 
;v«©<4>&< fcfc ltttUii;, #ffl*;i/*>B8ii:©» 

[0 0 6 4] i) sJ?U^-*at— y*sl«y*— ;M3U 

[0 0 6 5] j) 7KU*-#*-h*U*- ±« 
©IMffiT';^ — ^ti^^n — ;i/7n tr^v^?©* 
jt/TK^^i/S&^r Lfc©^— ;MHi: sj^7 'J — 30 

—)\>tM:<Dmil l,xmif ZtlZo 
[0 0 6 6] k) #'J7-fe* — ;p5j?'J*— MX. 

d — ;i/ 7n ;s >3? i: v * =f- n — ;i/ ya >m%f® tt )\> 

[0 0 6 7] 1) *>J*U7^ >#V*— -M*, 0U*. 40 
[0 0 6 8] m) x.#*i'£&#V^7. : r)W)*— )l> 


?$IS¥8-2 9 5 8 3 7 
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^n#t, i muk±mm vxme>ti%&-gm<D# u a--* 

X$>% 0 

[0 0 6 9] n) ^'J3->^'J*— ;Wi> 

<DMft<Dlfil£isXB.I&£l*:Xnt>tiZ&Mi'V=> — > 

* 'J ^--;vAW?>tiS. SJ6tt»S*-r S 1> =j Wb 

[0 0 7 0] *»«ft*-r-5->U3->fll^«Ii:U-C 

X- 2 2 - 1 6 0-AS, X-2 2- 1 6 0A, X 
-22-160 B, X-22-160C^ «ii^> U 3 
->^5&£*±§3) -$\ SH-3 7 4 6, SF-8 4 2 
8, SH-3 7 7 K BY- 1 6-0 3 6, BY- 1 6 
-0 2 7. BY- 1 6-0 3 8 (*U • frtra—=.>tr 

• *><;:3->«uS#ttS) flf, 

[0071] 7ua**t5i'';3->ft^ii:bt 

teu X-22-161AS. X-22-161A. X- 
22-16 IB, X-22-161-C (fgMv U 3 — 
>«c3C3#t«) BY- 1 6-8 2 8, BY- 16 

-8 5 0, BY-16-841, BY- 1 6-8 4 9, 
BY- 1 6 - 8 7 2 (MV • ^03 — • 

[0 0 7 2] M^'J i/y;H*#t4J' >; 3->ft^ 
WtLXit, X-2 2- 1 6 3AS, X-22-1 63 
A, X-2 2- 1 6 3B, X-22-163C («j|g-> 
V=t — >ma.&$M) SF-8413, SF-84 
11 (JRU • • ^>';n->^SC^±8) 

K-;vS4*-r-5^y 3-Wb^i:Lt<±. X- 
2 2- 1 6 4AS, X-2 2- 1 6 4A, X-22-1 
64 B, X-22-164C (fgjHS/ 'J 3 - >**5&g;*± 

[0073] ^^--^as^-rs^yn-wb^fcb 

Tfcfc, X-2 2- 1 6 7AS, X-2 2- 1 6 7A, X 
-22-167 X-22-167C (fg^f>- U 3 — 

^?* s ^(f t>nz>o 3^#gw±ffl^y=j- 
>^ u >r-;K±> ±» Lfe 3 Wffittw±o*«* u 

[0 0 7 4] o) 7 vm#V*-MZ, 7 9* 

^p>, 's^r-y-7;i'^-D7*^tru> > y^^-a 
8) xii7;i/^H!!i i C l ~C l ««i;5^-7;i/tD7)i' 
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[0075] *jmbc«^ti£* ttaa&mxv*-* 
(a) *b<tt28w±#fflbrt>m>o * 

'J*-^ (A) 3 0 0~5 

0,0 0 0, 5f^L<(i5 0 0~3 0,0 0 0, MCffS 
L<(il,000~10,OOOtS)5ui:^ #'J?- 

[0 0 7 6] Sfe^'J^--;!/ (A) tt, fffltigffJiZJMV 

yf-;V (A) fc£#£ft*-<;*>#*BJ«l/»a3k #J 

h 'J 7°D \f.)\zT ^ >, h- 'J -f=f-)\/T \ >3?CD 3 
«7 5>^7>* = 7*©ra , tf(f'#nbfcffl* IP*., 4 

[0 0 7 7] ±HB©$P<, *>»*JBJ5RU»*ai±* 

JBUKDtfU*— ;w (A) tftc^atc^A-T^^h^m* 

4*'J*— ;VCD»^ *©«£ttRifli'TJ 1 5~ 1 0 0, 

#K<**»3±-c*f«b-c*3o K*y*-;i/ (A) ©|g 
®T-$?i;b <&<,-><> 

[0 0 7 8] -XV*-)l< (A) tb-C-flSW^tXOiib 

#>J <7b*>#'J ;K b Kndr^>;i/^#K-;i/it 

*i£>&©T-fcfc&<U j&S£fSbT\ •?■©{&©# <J;t—;i/ 
*)ffifflbf#-5t)©T-fe€»c 

[0 0 7 9] *U-f V^r*-h (B) *«j«-r 

«fc3&*©0\ -^W^ffifflbdi)* 5 , **1<3©5*>T- 

[0 0 8 0] MJU>SM VS'T'*— K S^7iz;M 
j'>-4,4'-i?-fV — K *J/'Jl/l/j;>fVJ/ 
7*— K 1,5-SM V^T* — K p 

b<iip-7 1 h7^^;i/^^>'J U>S?-f VJyT* — K 

xiib >J7i-;m^> h y-r v*/t*— h©$n^7$# 

'JU>^ VS'T* — K 

[0 0 8 1] *i8S>7:i::=.>V**>-4,4'-5M vsy 
7*— K 1 , 4 -v 1 h^p<^U>^^ V->7^.- K 
l,6-^it^f-l/>yWV->7^-h, 7jC$8i*Sy y 
U >SM V->7*-h, *>*D^3rWl/- 1 , 4-iM 

v>r*— k xtt-f v*D>i7w vs/T*- h-©$a# 


(8) «rPH¥8-2 9 5 8 3 7 
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&L±fr tlZXV J ViyT^-h (B) 

b<(±> 2aw±©#fflb-r*» <j;i> 0 

[0 0 8 2] Ctl&CD'&aSM V->T^-h 

U-FS^'Mvm-h, 7*** hStf'J-f V>7 

hx«bf i-u ^ Mu*y-f v^7*— b©sn# : & 

a©^ V^7* — h 7l/*ij7-**'J -Y V5/7* — h 
(B) i:bT$f*b<{^fflt-5^i:* s ^^-i. 0 

[0 0 8 3] st, wcstrfc&tt, ±mzntziiag& 

10 «©^f VSy7* — V— JS-?>7t?y>f V->7*- h-iH 

©iati±iiv _t*f£*ufc^ffi7;u3— ;k #y«7U* 
>#y;t— ;k r^y;v^y^-— ;k ^'Jxxt^'J 

[0 0 8 4] h >ttt*yxxr;^ y^-— ;k * 
iji^t^7 5 K^y*— ;k t^^p f# y— ;i/> 
asy X— yji/sKU*— ;k ^ts^y^-^ii/^y^-- 

y^-— ;u, *'J7-fe^-;i/4?yt-;i/, #u^U7^> 
Jt?y*— ;k ^^^riy^tt^y^-— ;k 

20 [ 0 0 8 5 ] iy y n >4f y Xtt? * 'J 

^©$D^=&«5j? iJtpD* S/fls-&*9© 1 WW± h * -7 ly 

[0 0 8 6] tf'JW ViyT^-h (B) ©StRtC^feo 

(b) fcbt(±. iftt ) ©-fvm-h7'u^yv- 

S:ffl^^i.©* s »S b^o 

[0 0 8 7] jK'J-T V>7'*— h (B) ©|»¥i&^a 
ttx t4#g©®ttfe^fflm«!l^<&f#-5±* i e», 1 0 0~ 
3,0 0 0^:581^ b < (i 2 0 0 ~ 2 , 0 0 0, 
Hfc»*b<li4 0 0—1,5 0 0^-5l5iBl*|{c&-5C 
i:7yn^ b^o 

[0088] *&mizis^xi&m-rziti-mi£*VTz.> 
(O a, &a«fflffl^7 5x sK';r5>xa:*nfe 
40 (Dm-crVax-tizfiK ^©d*>-r-*)^tft^e<]^t)ffl©^ 

l,2-^^ly>i'T^>, tX- (3- 
t";i/) -7i tf7y'X b h'7y>- 
bX- ( 2 -y<^-;UT 5 7if;i/) - 
y<5 L ;VT^>, l,4-y75 7->7D^t> % 3- 
7?7-l-^f;i/7?77D;t>, N-bHD^riy^ 

[0 0 8 9] N-y<^;u-bX- (3-T^y^Db 

>y7TA 1 -7 5 xf;i/- 1 , 2 - x?U>j;7 
50 = K7- (N, N ' -7?7xf;i/) -1,2 - J- 
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y7?X h'Jl/>i?75X 2,4,6-h'J7;y h 
;i/x> h 'J;W h-u^D7^f h\ 1,3,6 — hUT$y 
^7#l'>, ^V*D>i;7 5X 
[0 0 9 0] ^>UU>y75>, U bi^T 7 

4,4' -i'T^>'7i^;v^^>Xtt7jc^4 ) 
4' -y7^^7i-;M^>, fcSfvfci:, X-2 2 
- 1 6 1 - AS, X- 2 2 - 1 6 1 A, X-22-16 

ib, x-22-i6ic •; =i->^s;^tt 

»i) BY- 1 6-8 2 8, BY- 1 6-8 5 0. B 
Y-16-8417, BY- 1 6-8 4 9. BY-16 
-8 7 2 (*U • 4r*3-=>^ • ^'J3->*5S#« 

[0 0 9 1] Vx-=f- l/>h'J75>* if©* 'J T 

>«&£:©, *U75>ty v-CDf|««:^^*s^e, 
[0 0 9 2] *fSWC*W4»$Ll^'Jv— IRtt^* 

(B) fcS^U tf'JT^V (C) S^trttEfltx ji^s 

[0 0 9 3] ±fBCD«SM^Sf#i>*&{C*3^Ttt> 'J 
;i/ (A) ©*SSt*U75> (C) ©7?yS© 
a«0«fflt:»U #U-fVm-h (B) <D^m& 
1 W.±T-fei)C i:* 5 ^^ bV>o 

[0 0 9 4] M£Pb<fcfc, -T;t>*f£B/jKU#S*£ 
#r*#U*— ^ (A) ©fc Hn + ->llii:^'H V 
*>7*-h (B) CD-Y VS'T*— hSii»i:©J:b^£ 
0.1 : 1~0.9 : 1, b < 0 . 1 : 1~0.8 : 
U Hfc»*U<l±0.2 : 1~0.7 : l«t4«HTPI 

[0 0 9 5] BP*>s ttS^ttfcS&fefc £ U * WbKJfo b 
feBttWCSD, Lfc^J; -5 fcffi^fc-f 

SCfc^ST?**. £fc> *'J7$> (C) t±, -fV 
->7^-hi©lSll;ci|0.2~1.0Si, iffSU 
< J± 0 . 3 ~ 1 . 0 S«x b<£0.4~0.9M3 

[0 0 9 6] h>f >f ffl#Uv 


(9) WM3P8 - 2 9 5 8 3 7 
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^p*igp©H^s<j>j7i/^><bSi^©^t N «flj-r*# 

(A) M/Xtt^'J'f VS'T*— h (B) 

a, * ©^-t # 3 ^tB&±©wtBS**r 1 5 v > 

s^y*—* (a) M/xtt^'H v->T*-h 
(B) t- 3 o *fc3^tew±©#ur5> 

10 [0 0 9 7] EP*n ffifflt^fiJSMfclts 3Wft« 
±0'gt6aS**fS*U*— ;i/ (A) MAftitf'J-f 
h (B) *#'J*-;i/ (A) h#U^V>>7 
(B) i;©*£«*©, ^<i:*0.lT^%W 
_h, jifSKIiO.Z^lUs Ilc!fSL<li0.3 

fflbt, &»&*i^rt^©H&7t^«3i£»SC t# 
[0 0 9 8] #«WfcS-5=&7c3B««jfti:B:, h 

20 >2 4mmmmiz£.%>f)i>frmw7£&X', *f)mmiP5 

0 %W±. b < 6 0 %BLiu SlC*f?£ b < tt 7 0 
%T-$>-2>t)©*M'5o 
[0 0 9 9] *$Si»lc«H^-C«:* 

tebf#-5»£*r-f 3* y*--;v (A) % #y-f vj/t* 

-h (BK **i£JSft&g£ (*U*>ftftM&) > >5Vtf 
U7 5> (C) fc#KJ614©*»J"C**lK&^o 

30 [0100] ctif.©sii:im ma, x^f 

$;7i-)i/x-TiK N-^f 1 ;)/- 2 - tfD y k> 
xfct^^xtry b^if^Sb-c^So ctL^©* 

-2> v> (i WM b T * J; v \ o 

40 [0101] &tz.mwmwftw&tiz*.mt, 

■p. ^y M—fr-T^i— ;k th , D*i'7;i'+;H2;i/D 

*ij7i"JU-b^ #U7f y;i/T^ h\ 
[0 10 2] ^b^>^TO?©F , 3gP(C*5^ 

50 t miz <yis* ><bsj«* ^ * 3 - i: c WfR©— 3 


(10) 
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[0 10 3] JS*P©$n<> ?Jci:i' V->T*— hSfcfiDS 

<> iiS^UT^> (C) ©*ftifc:«fc»>BJ*Si'i<6*a 

«t?*S*L*»*k £j6&aK£±W\ BSfg 3 10 
«fco"t\ TO^F^T'©^b*>fb&£;£fgS8tt3i:0 
a S WttSbST * £ *SS&Jg8M£©{gfli £ <fc 4 SIS 
bVV, 

[0 10 4] cft6©#«&BM«i:bTBu -fvs/r 
ffl©^7^>^:3M;i, K i-y^ymMm, rF7-n 

h\ ^^^l/S^^n7-f K> t s7 : f-)\'W>¥? J e. : 7— 

K y^my^ijiz-h, rt^v^xte* u t> 20 
[0105] bp*,, mmm&mMm&mmmzttLx 5 

~1 0,00 0ppm, jiflKIt 8~5,0 0 0 pp 
m, jSC»*L<ttl 0~1,0 0 OppmftSttHTf 

^jp-r^c^tcj;^. «ttT£i$iiik:3fta&£fliflu&? 

[0106] M«E©Stti^& 2: bTfi, *«tffl&7j<ffl* 
t£fm-£Ltb?>I.m£#V7$.> (C) JliOtSlS 

jtt«**«'tt<b (ft 30 
a#!Stfb) l:5tgot, btf> 3 

[0 10 7] 7k#ifc<b (3*«H#fi!tfb) fc5fc«^T©Ktt 
«©*«ffl^©»ia8u *ffi^©#Sfc«fcK*»E£iR 
ijp-r-5<fct)£N 7k©i£W* s ftK > *rttH4«©tf 'J*— ;i/ 

(a) kajoj-f vs/r*-h (b) tom&mz, mm 
i: sc »> Has©* «j * u * y smyRflMW&^iiM* 
[oio8]#'j7?> (o &mtaistz»<DMmm 40 

F*lg|5ffl * V $ WbS/£©(EiIt£#eT-f SMiai & 
b<fc^o 

[0 10 9] **WlcJ;t)«J6*n47l«U v-ftjKtf 1 © 

(A) fc«-«t- rtS*sv>a:jg«$*T*<c 
t&x-gztctb, -*3fj£bfc&K©iW!M 1 ©«i&-cs 

[0 110] #»»©# «J v-«*fcFfc: 50 
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wsas^tt^rtacaoatj*©-?**^ <r?bfc 

JB*lK©*Sll-$>«a&W4* WfclB5S*iiac:i:B:fc< 

l£«HlC»**©T?*So *^lC*5»5ffit»S©*fc 
[0 111] U v-»i^©aStHcl^bTtt, 

*«j«-r«*u*-;i/ (a) *>*rsjej«b»s 

bWfif-2>c:i:#-CgSo 

[01 12] #3gH.J!©tf 'J v-a»fe^©¥Kl«^g(is 
»W3te*fa J S!J^iSt:«tS8!lje, ^Jx.«> ***p»a£f 

ttS¥©S&S#:flitt rpho t a 1 LAP-3 0 0 0/ 

3 i o 0j -e^tau^-egs *>©-£*£„ *&w<Dm 

fcfc, 5~7 0 0 nm, ^U<lt 10~5 0 0nm& 
2>&WT-$> 5, g*«gfcfc 1 0 0 0 nmWT, HfSL< 
tt 8 0 0 nmttTtN A»o*WE^*tt«7-f ^;Ht*^ 
tDM^7^-^-(Om«fCl. 3£Lt, $filb<tt 
1. 5tt±, HC»*U<ttl. 8W±©*©"C*5o 
[0 113] ¥i&&?S#7 0 OnmSSASt -Y > 
Jfm h©Sl*j£I££ &*31BHC«:Sfc«>#* b< 

^M ; ?i:bT^ffl{r-c*§'&:^*©-t-tt*v^^ -f >*s? 

4>1 0 0 0 nm*jiA4tO4itdiU*t<, *f^b< 
d©^, jfi>Bfc:jsBb-Cx 0. l>ama*©?Lg* 

[0 114] *«IB©SH»^*^*y h-r>^ffl*>Jv 

-attt^f ©s*«a*«f«i^ BEica^fesn < aifs 

t«t»), tfc^fcttJIfcftfcfrofcfcftfctttl©^** h 

>^* s f#e>n^'fe©T-S)So 
[0 115] -f>?^i^ boJsftlzit, v— v;w^ 

IKS) h^>^i:bt 
tt, -f>^©ttflE*x ^©^icMbfeffi-^t^^S 

>^ffl*'J■x'-TO^^ffl^^n(i. fftfig^©ffi#^iH^ 
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[0116] *jMB<D3>xy b-i>?it, xmnmrnm 
frfrssasBSitauwu h<omm; 

X)VUX(D^ >^CD^SI»±-rS^*#X.S i fe©-C 

;wais*o*iHi»-r-5feftt:s «a**ifc-f *>2asawc 

[0 117] £©«fc-5*ft**l«±aiJi:L , r«U &*fr«=> 
Z £&Xg, attWfctt^Ui'^'Jri-JK 

•fe 'J >^©#(ffiT;i/3— N-^?-;b- 2 -fcfo D 
h'X 2-hTn'J K>*©Kny F>Sk 7 5 KS, s> 

ti&tfi, z\tie>lzm%.£ti%'&<DX&t£\,\ 0 
[0 118] £ft£3g«l»itai©<£/i!Sfcfc> Mmiz£-o 
xmteztK mmfci o oiiast»i/t i~ 1 5 om 20 

[0119] frtpzmm&n-zmtLx&x.* 

>yj n— ;i/ — N — ^^l/i—^L/*?©^ U =» — ;i/x.— 

»**3tj*-r*t6HT!*n««fc<, wessons: 30 

^ I^Cft^'Vi^H'^i'iftO. 1~10 
[0120] MfcftfcSfefc 5>«* 7? U ;iB«HI ■ * 

^^y-^T5.>^©T^*ut4©pHws^ mm- 

©«?§© fc to © 7 - # -5 1 > it J =- * >t£ ©^fflrS 

[0121] $,IS1N a • =r t K Dffl&N a • 2 - fcf 40 

1 KNattMPCDWJK • 

t«M-$\ xfU>^75 >E3»M4Na<ff©*U— b#J 

« £ <fi>B t:* tx&mmum ** *. t * j: tr v, c n e> © 
iBipjw©isaip«tt-ist o . o ixHR%fiirtT*s. 

[0 12 2] felT, **0yfc«fc?K - 

•rDOfciME!), iT^T -5 *>©i:-r£o 

[0 12 3] 
[Hflg^iJ] 

(###u) <.j*>tt&Bi&Lmz&*G-rz#v* so 
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-;U (A) (DgMKftl) 

tSH/tK U tf- ;i> (¥i9^fi=2 0 0 0) 3 2 6SBi:p< 
^l/x^A'^r h>5 0 OgPhSr^v^ntcttji^ fijK 

^vm-nogasaAifcs, 8o°c*-e# 
[0124] mumM**** hfr&m oat, iRt 

U ^»S8#* S 8 0%, 2 6 , ®M7mmm 

2 6T% 2 5°CHt3{tS^— K^— ttS^Z 

[0125] (##«aj2) <>f*>jBjatt**-r**'j 

(B) ©faf^j) 

fllWfi2 5 OSB, 7*;i/R1 0 08k i?/fD-^7n 
t*>^l5 7a5, I- ij^fD- ;v:rn^>3 0$t£* 
is]s>5 0 Oasii^^^^ntcttji^ SIRS'— ;i/"Ffc 
7 5°CC-RJ#L 1 2R*IHfiJfc£ttT N ^ 

»«»5 o%tift6 5%, jgttmiiy4 o, mmxm 

0-2tt5o 

[0126] mm mmtLx&-*]—x>7'7yt><D 

(D r^_^>5 0 0 0j (3D>t+>A-#>ffi 
5S£tt«*-tf>:/5«.y* ; spj^«[^g=8. Onm) 
£flH>fc* s W~FCtl.£CB- 1 h-T-So 

(2) TMA-lOOj (=mhi&fti&mmt)-*> 

^7^;¥Wi=2 2nm) *ffllr^fc**WTCti 
§CB-2^tSo 

[0127] (3) r7-^>5 2 0j (3D>W> 

Onm) TZtiZCB-3 ttZo 
(4) r#9j (HSMttJ^|ti!*-^>'77>v 
9 ; ¥^^S= 8 5 nm) TCtl4CB-4i:t 

So 

[0 12 8] 

(1) PO-l©700g|5, CB-l©87g)5 N 
^)V9Y>2 1 3«3*D-;i/tl^M$tfc 

HZ^aibfeo CtL$:3^^^-&feo feTFdftfcMB 

- 1 i:-TSo 

(2) PO-2©700gB, CB-l©87gB, t^fr 
^Jl9h>2 1 3gB5r3*n-;i/T- l^F^iiC^-frfc 

- 2 i:-r-S.o 

[0129] (3) PO- 1©7 0 OgP, CB- 2©8 
7SP, ><^;i/ai^;i/-{rh>2 1 3gPS3*D— ;vtf 1^- 
F^iit^ii-fc^s 9i!3mbfeo ;h*3;ustfc. fit 
T^tL$:MB- 3 i:-TSo 

(4) PO-2©700gB, CB-2©87g|5, p<^;u 
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-4i:-T5o 

[0130] (5)PO-l©700 95>CB-3©8 
795, A^-)V^JV^rb>2 1 395£3#D — ;VT'1# 
HHMR$*fc», 9H)ffibfco C*T,£3 7^£-g-fc 0 W 

(6) PO-2©7 0 095, CB-4©8 795, 7< 
xfMb>2 1 3S*3*o-;i/-ci^HI»a*tfc 
mtimbfeo :*lt3;WS*fc. WTCfttMB 
-6^t5<, 10 

[0131] (sK>M V is7Z— Hb£») stf U -f V 

(1) OWyf DN-9 0 1SJ (AQ^-f 
7*- hSSK= 17.7%) ©H^Sffl^fco P I 

- 1 t-rso 

[0132] (3ISS0IJ 1 ) MB - 1 © 6 7 95, PO-1 
©1 3 695, h 'J 3i5 : -;V7' $ > (TEA) © 1 1 95P I 
-1©47. 6 95, b©0. 2 95 20 

»VMEK©1 4 0«*J5-fcS^U - 
©*«BB*«#*«Ui:<fc»)A<«fl'*iir^S*tD5 7 0 
95i:©7k*B(ci£*K8Ab, Mfi ©#$(#: A s f#<D*lfco 

[0 13 3] tf^T-, CCfl-ttttfc* 7K2 4«BfcS?3i^ 
H'h'J75i'4.2iiJ:©*il«t«l*t«AU 3 

[0134] mbtitzWMttmm*, ^»«»2 5% 

^ 6SMtt r PhotalLAP-3 0 0 0/3 1 30 
OOj (A«*?^^tt«! ; mWKWtZLm {Ccfc2.¥ 

*-©mffi (JWT, m«[i:*E-r4) l±1.4TJ*o 
tzo C©«tt^«**MG- 1 i:-r So 
[0 13 5] (3^?S0J2) MB-2©6 7 95, PO- 1 
©13 695, h 'J^;UT$> (TEA) ©1 195P I 
-1©47. 695, ^T^UfgS^^U— b©0. 2 95 
&IFMEK©1 4 095£i$-tCiil£rU ^«Sffl*f#, C 40 
©*«»Bft»*f«t:«fcDS<«i**ilTV^zk©5 7 0 

[0 13 6] &^T-, C©^-S!C^(C, 7k 2 4»fc5>:r*- 
b> h ur 5 >4. 2ffifc©*»*£fSi*fc:»AU 3 

EK^fcRfcirttbtofco 

[0 13 7] f#£tlfc»i?#ifc#fcfc, ^»^2 6% 
T% 3 4 7 nm, mfitt 1 . 5 "Cftofco 

3©j»tt^«iC^MG-2 fc-T-So 50 
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[0 13 8] (MMffii 3) MB — 3©67 95, PO— 1 
© 1 3 695, h 'J x.^-)]/7 5> (TEA) ©1 1 95P I 
-1©4 7. 695, VT'rfrmVz'W— h©0 . 295 

st^MEK© i 4 o»£ia-c«^u *£8*B&f#, - 

o*«Mi*«MMII{i:«fc»)A<«ff*n-CV^*©5 7 0 
95 £©7kffl JBAb, JiReffl«-BMtt>«»?>ilfco 

[ 0 1 3 9 ] ftt^f, COfl-ttttlC. 7k 2 4»i:yif 
U> h 'J7? >4. 2 SB i: fcftAU 3 

0#*©i;3;}ft#b, ££tc8 0°C(C lBSHfiifcrLfc 

|5]SJS-C•Mffi^@bT^•i!cr*'^{c^*^^^-t^^SM 
EK»itL«>fe„ 

[0 14 0] »f.ixfc«8»^^*tt. W»»2 4X 

4 3 9 nm, mfittt 3 . 7 T*&ofeo 
uCoaWMft^MG- 3 i:-T?>o 

[0 14 1] (fU60»J4) MB -4© 6 7 95, PO-2 
© 1 3 695, h 'J x.3-)V7 5 > (TEA) ©1 195PI 
-1©4 7. 695, ^^g=-;^^9^P-h©0.2 95 
St5MEK©l 4 095*19-(C?g^b, Z 
©#««*«H*fcJ:0&<*#SftToa;ic©5 7 0 
95£:©2MBfc&*{CfiAU Ift©»«fti«l»&nfc. 

[ 0 1 4 2 ] C ©#?&#£, 7k2 4 95h^^^ 

U> h U75 >4. 295fc©7k^*^(cSAb, 3 

[0 14 3] »6tlfc«K^«#l±s ^ff««-2 5% 

¥*&tt : ?Stt4 1 9 nm, mlitfi2 . 1 f&ofco 
C ©TO^ M G - 4 1 1 Z> o 

[0 14 4] i&Mmi) MB- 5 ©6 7 95, PO- 1 
©1 3 695, h 'J Jc^;i/T ^ y (TEA) © 1 195P I 
-1©4 7. 695, y7fA»J?7'7U- h© 0.295 
WMEKffil 4 0«SJS-Cffl^U W^ffl^ff, C 
ffl«4MC<); DA<*fl i ^n-C^S7k©5 7 0 
95i:©*ffl{c^^tclS;AU H&©#iM«> s f#?>ftfco 

[0 14 51*1^, C©7>^(C *2 4»J:S'if 
W> h >4. 2SP4:©*»***^t:aAU 3 
07>^©S^*«ib, ^e»tc8 0°Ct lB#ra«^bfc 

^, pm«t!«£EiiBbT«-«*«ft^*$n-ri^M 
EK^4i^*-a-btofco 

[0146] »&ftfc«*frF««f*:H\ ^W9t»2 5 % 
t-, ¥*9^fltt 1 3 3 6 nm, mfiStt 1 . 2-£fc^ 

(Jt««2) MB-6©67 95, PO-l©136 95, 
h iJxf;i/7 5> (TEA) ©1 195PI-1©47. 
6 95, S?r?-;HBS79«>U— h©0. 2 95SVMEK© 
1 4 oa$*J9-fcffi-&U #«MS&f#, C©*^ffi^* 
»«Uc«t t)A<iii*$n"C0 4*©5 7 0 95^©7kffi{C 

[0 14 7] ftOf, I©M#t, 7k 2 4 95i:«>-x.^ 
U> h 'J75 >4 . 2 » i: ttSAU 3 
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o^(D^mn\^ $e»t8o-ct:iRfmH»Rfbfc 

[0 14 8] »6ftfc«tt^««fl£tts 5% 
T-> 1 6 3 5 nnu mfittt 1 . 2 "Cft-a 

feo cc«ft^»{*;ftMG-6i:t4. 

c o 1 4 9 ] nsfi^j i ~ 4 , mmzvcmm 1 N 2 T-f#?> 

ofcfc©^ ZttoTSmzmto ifft£fe, HfeJK, M 10 
^JSs W*tt©&Hi&S @ 4: * H-tiKOK»«Stt 

©ilDT-fc-So 

[0 15 0] (-f >^©Wfii:ffiJBiJ) ?Lg 1 . O/tmffl 
5S3rtt« I 0 - 7 3 5 ) *±-Bny*;M±«P 

p cmmizx^zmn bfco 

[0 15 1] (WJfctt) : BWJJJ***./ >7:e-M 20 
(77>^;^;i,6 3°a IS7 5%) tlOO 

©cie i*b&&mz&.z&(Dmb<D&&mm±-z<Dt& 

[0 15 2] (HfeJK) : mM<m<Dim&BLL**mfe 
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(SP&jft) : TOJ$j£;u-^ct&*u 7^if'j>^ 

tZo 

[0 15 3]?LS1. 0^m©5 »JtK7:7w;1/*— £it 

( 150mm x 75mm x 2mm) l:77U 4r— # — T-flIJP 6 0 // h 
&4J:5£flfflrU SI (2 0°C) -V 2 4 BNIMHk 
6 0"C-ff3 0»e*$*fc7'f;^*«BU JWT©Jt 

Hits. y;i/^-*5:«tebfco 
[0154] (jiBHt) : y << )i A<Dm.tm* a*rc- 

(y;i/#$s) : 30x20mmlc«J»fbfe7'f ;i/A©fiS£«fl 
S£U mfigt»©^^T-^^^>7°;WS:fflicbfeo 

«!)UiU 6 0°C-C*3 0 7-f;UA©fi»^ 

[0155] mmmfeo&mt, wT©aoT?*«o 

© : &##*>© 
O : K«S»«tt.O 

x : i;«>&ftS*>© 
xx :»*b<«:v^fflr*«B»e)n**o 

[0 15 6] 

[*1] 
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